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ABSTRACT 
 
Culture acts as source of inspiration and frames one’s way of thinking. 
Culture exists in human mind as schemata—structure of knowledge—that influence 
how one perceives the world. Schemata are classified as generic, cultural, and 
individual schemata. Cultural schemata are schemata shared among the member of 
the same cultural group. This study focused on the cognitive aspects of producing and 
perceiving design. To investigate the affect of cultural schemata in design, a set of 
questions were asked: how cultural schemata affects design process? Is there any 
relationship between perception of culture and design? How culture impacts 
perceptions of design objects? This study tries to answer the questions in three 
phases: First, a literature review was conducted to gain understanding of culture and 
cognition. Second phase aimed to understand the relationship of Indonesian culture 
and design by conducting two experiments: Indonesian cultural design characteristics 
and the most preferable chair material. In the third phase, an experiment was 
conducted to gain understanding of cultural schemata affect on perceiving stimuli. 
The findings suggest that in producing and interpreting stimuli, the mind identify, 
recall, and evaluate knowledge framed by schemata that lead to rejection or 
affirmation of concepts in context of the stimuli. In this study, cultural schemata were 
measured by analyzing similarity in responses on experiments. In Indonesian 
respondents, it was found that while the perception of cultural schemata is strongest 
in more general concepts, more specific concepts tend to involve more bias toward 
individual schemata. Overall, the study found culture to play significant part in 
design by the designer, user, and the design itself. This study hopes to contribute to 
Design Science field, particularly Design Psychology by further the understanding of 
cognitive processes in context of design. 
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Chapter 1 
 
General Introduction 
 
 
 
 
 
 
 
1.1. Culture and Design 
Culture provides rich sources of reference, inspiration, and opportunity in 
developing designs. At the same time, culture can also impose constraints on how 
design is perceived. Cultural beliefs, values, and social practices frame the way people 
relate to an object (Moalosi, Popovic, Hickling-Hudson, 2010). Cognitively, people 
with different cultural backgrounds relate differently to the perceived functions of the 
same object. Similarly, culture also plays a part in producing meaning and ideas, 
including creative process. This is evident in the development of design styles based 
on the cultural group from which they each originated (e.g. Japanese and 
Scandinavian designs). Such styles can be evident even in designs that are not 
explicitly inspired by the culture. 
The creative process of design always occurs on the basis of some amount of 
prior knowledge (Uysal, 2012). The amount of prior knowledge referenced in the 
design process determines the novelty of the result: whether the design is an imitation, 
modification, or innovation. Prior knowledge itself is interrelated with the culture to 
which the designer belongs. The retrieval of prior knowledge is a cognition process 
that involves schema processing. 
Schema refers to the structure of prior knowledge and the cognitive process 
of interpreting information (Uysal, 2012; Bartlett, 1995; Axelrod, 1973; DiMaggio, 
1997). In the context of culture, cultural schema is the structure of prior knowledge 
shared by the population of a cultural group (Garro, 2000). The content of schema 
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includes various types of knowledge—both abstract and concrete—consisting of 
information, images, ideas, scenarios, and so forth. In the context of culture, the 
knowledge structured inside a schema relates to a cultural group’s way of life. Such 
knowledge is particular to the cultural group and is shared by the group members, thus 
defining the cultural schema. 
 
 
Figure 1. User and designer relationship in context of cultural schema. 
 
Cultural schema theory emphasizes the sharedness of schema across the same 
cultural group. Therefore, cultural schema theory suggests that people from the same 
cultural group would have similar structure of knowledge and cognitive process in 
assimilating information. Since schema affects the human cognitive process, design 
process is also affected by schema. On the other hand, schema also influences how 
people relate to an object, including their perception and behavior, and including the 
design context wherein they interact with a product or interface. Thus, schema 
influences designers and users in different ways (Figure 1). In context of cultural 
schema, a designer should be able to create designs that better accommodate and are 
more relatable to users from the same cultural background. Similarly, a user would be 
able to relate better to the work of a designer from the same cultural group as the user. 
 
1.2. Cultural understanding for Indonesian Domestic Furniture Market 
Indonesia is a heterogeneous country in terms of ethnicity. There are more 
than 1,000 ethnic groups and sub-groups among Indonesia’s population, with 15 
ethnic groups having a population of more than 1 million people (Suryadinata, Arifin, 
and Ananta, 2003). The large number of ethnicities is accompanied by cultural 
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differences. The cultural differences range from subtle variations between ethnicities 
on the island of Java, to stark differences with those from the island of Papua (New 
Guinea). The nationality concept brought by the forefathers upon Indonesia’s 
Independence in 1945 helped instill the sense of unity and belonging to the country 
despite differences in ethnicity, culture, and language. 
On the other hand, Indonesia as the fourth largest country by population in 
the world (Suryadinata, Arifin, and Ananta, 2003) is a potential market for consumer 
goods, including furniture. Furthermore, the recent increase in Indonesians’ 
purchasing power is shifting the export-oriented nature of the Indonesian furniture 
industry by making it focus more on the domestic market (Global Business Guide 
Indonesia, 2015). However, with the growth of Indonesians’ purchasing power, 
imports will also increase as Indonesia’s market becomes more attractive for 
international furniture manufacturers. Indonesian furniture manufacturers are 
competing with both the popular global ones, such as IKEA of Sweden and DaVinci 
of Singapore, and the Chinese ones as part of the China-ASEAN Free Trade 
Agreement (Global Business Guide Indonesia, 2012; 2015). 
In light of increased furniture imports, it is important for Indonesian furniture 
manufacturers to increase their competitiveness in the domestic market. To do this, a 
deeper understanding of Indonesian users’ perception toward furniture, especially its 
design, is important. 
Furniture is inseparable to the material from which it is constructed. Different 
materials present different aesthetics, strength, limitations, and challenges in the 
production process. Indonesian furniture is characterized by the use of wood and rattan 
as the main materials (Global Business Guide, 2012). However, the development of 
manufacturing technology has also increased the availability of a variety of materials, 
ranging from natural and synthetic materials to various other combinations, all of 
which could provide alternatives in the furniture design development. Thus, to aid in 
the effort to increase Indonesian furniture in the domestic market, a study in materials 
and Indonesians’ perception toward them could benefit the furniture design 
development. In this study, the emphasis is on culture as variable in analyzing 
Indonesians’ perception regarding furniture 
 
 
 
	 4	
1.3. Statement of Problems 
Culture and design, particularly design strategy in developing culture-based 
and culture-oriented design, have been widely studied. The studies mainly focused on 
the transformation and application of cultural knowledge to design (Moalosi, 
Popovich, Hickling-Hudson, 2010; Nugraha, 2005; Lin, 2007). On the other hand, it is 
apparent culture possesses an important role on the human cognitive and perception 
(Shaules, 2015). One theory that explains culture in cognitive level is the schema 
theory, specifically cultural schema theory. However, cultural schema and its 
application in design have not been widely studied (Uysal, 2012). Furthermore, while 
the role of culture (and by extension, cultural schema) in perception and preference is 
accepted as major, its role in a heterogeneous population in context of design is 
imperative to be further studied. 
 
1.4. Research Questions 
Q1: How does cultural schema affect the design process? 
Q2: What is the relationship between culture and design like? 
Q2: How does culture impact perceptions in terms of chair design? 
 
1.5. Research Objective  
• To understand the role of cultural schema in design process. 
• To investigate the relationship between culture and design. 
• To understand the role of culture in perceiving design. 
 
1.6. Research Approach and Methodology 
1.6.1. Phase One: Initial Objectives and Literature Reviews 
This phase was a study of literatures that laid the ground for the subsequent 
phases by reviewing literatures and sources related to culture and design: 
• To understand the concepts of schema and cultural schema as the 
smallest unit of culture that could be investigated 
• To investigate the role of cultural schema in design process. 
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1.6.2. Phase Two: Understanding Attitudes and Perception in Context of 
Materials and Culture 
In this phase, two experiments were conducted to gain understanding on how 
culture affects attitudes and perceptions regarding materials and culture itself. 
• Cultural Schema experiment 
In this phase, the concept of cultural schema was the basis of investigation on 
the perception regarding Indonesian culture and design. Therefore, an experiment 
concerning the relationship between culture and design was conducted. The 
experiment was conducted in Indonesia, among students of the Bandung Institute of 
Technology, to gather data about the Indonesian cultural schema. The method used in 
this experiment primarily was the word association method. 
• Preliminary experiment  
A preliminary experiment was conducted to gain insight on Indonesians’ 
attitude toward furniture, particularly chair and its material. In this stage, the focus was 
to investigate the general attitude toward chair and materials as part of a larger study 
of perception regarding culture and design. 
 
1.6.3. Phase Three: Impact of Culture on Perception Regarding Design 
This phase explored whether culture has impact on the perception regarding 
design by investigating the reactions to visual stimuli. A semantic differential 
experiment was conducted with images of chairs as stimuli. The adjectives utilized in 
this experiment were gathered from the cultural schema experiment, and the chair 
stimuli were selected based on the preliminary experiment (Phase 2). The experiment 
was conducted to gain insight of how culture affects the perception regarding design. 
 
1.6.4. Phase Four: Conclusion of Research 
The objective of this phase was to evaluate the results of experiments and 
produce the final thesis. 
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Figure 2. Research Structure 
 
1.7. Research Structure 
The structure of this research is described in Figure 2. Chapter 1 is an 
introduction of the study. Chapter 1 consists of the base argument of the study, 
including the research objectives, questions, outline, and phases. 
Chapter 2 summarized theories from available resources regarding culture 
and how it is processed in cognitive level. 
Chapter 3 contains the summary of theories in the main theme of culture and 
design. This chapter focused on the cognitive aspects of culture, design, and culture’s 
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association in the design process. This chapter also discussed the application of culture 
to design from the cognitive perspective. 
Chapter 4 contains the two explanatory results of the preliminary experiment 
regarding the author’s interest: the exploration of the concept of “Indonesian design” 
through analysis of association between Indonesian culture and design, and of 
Indonesians’ perception toward chair material. These two results laid the basis for the 
third experiment. 
Chapter 5 contains the explanatory results of the third experiment: The 
perception about Indonesian cultural design characteristics and how they were 
perceived through the experiment of visual stimuli. 
Lastly, chapter 6 contains the summary and conclusion of the research. This 
chapter also contains recommendations for future studies. 
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Chapter 2 
 
 
Schema and Cultural Schema Theory 
 
 
 
 
 
 
 
2.1. Introduction 
In light of recent development in design field where new designs are created 
with culture as inspiration, the study of cognition of culture, particularly cultural 
schema and its application in design become more relevant. While it could be argued 
that the possession of cultural knowledge is enough to develop a culture-based design, 
one should take into account the cognitive process of cultural schema that influence 
designer’s and user’ perception. It is widely accepted that culture in form of cultural 
schema is a major force in the process of perceiving and interpreting stimuli, and in 
turn producing meaning (Uysal, 2012). Therefore, it was hypothesized that since 
cultural schema shapes perception and guides interpretation, cultural schema posed 
both opportunity and constraint in production of meaning. Cultural schema is not only 
consist of cultural knowledge that serves as reference and inspiration in designing a 
culture-based design, but also the constraints posed by the cultural-specific perception 
and behavior.  
This chapter attempts to explain the role of schema, particularly cultural 
schema in developing culture-based design by developing framework of identification 
of the opportunities and constraints that posed by culture. It was hoped that this study 
be a meaningful contribution in the field of design psychology. 
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The method used in this chapter is literature review. Literature sources that 
contribute to this study encompass two main topics. The topics are cultural psychology 
and cognitive psychology. 
The topics discussed in this chapter are how schema work culture and 
cognition, and cultural schema. The understanding on culture and cognition in general 
is imperative to understand the more specific theme of cultural schema. In turn, 
understanding on how schema works and how it could be applied to design is 
necessary to understand how cultural schema works and applied in design.  
 
2.2.  Schema Theory 
Bartlett defines schema as an organized structure of past knowledge, 
experiences, and expectations regarding certain aspects of the world (Bartlett, 1995). 
In other words, schema refers to structures of knowledge that consist of information 
(objects, events, behavior, images, etc.) and the relationships between each part, which 
act as references to interpret new information (Axelrod, 1973; DiMaggio, 1997). The 
content of schema can vary by individual, depending on the individual’s knowledge 
and experience. Schemata represent knowledge on all levels, from abstract to concrete. 
The schema concept can be applied to both abstract concepts (e.g., justice and faith) 
and very concrete things (e.g., visual appearance) (Rumelhart & Ortony, 1977). 
Schema plays an important role in processing the interaction between old 
knowledge (old information from a generic schema) and new knowledge (episodic 
input) to make sense of information. It refers to unconscious cognitive structures and 
processes that guide knowledge and skill, a cognitive shortcut for interpreting and 
perceiving. The human mind constantly draws partial inferences from incomplete 
information by fitting new information (episodic input) into the existing schema 
(generic schema). The cognitive processing of schema is largely unconscious and 
automatic (DiMaggio, 1997). 
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Figure 3. Schema processing model; adapted from Brewer and 
Nakamura (Brewer & Nakamura, 1984). 
 
According to Brewer and Nakamura, schema-based information processing 
involves three elements: generic schema, episodic input, and instantiated schema. 
Generic schema is schema that contains fixed structural content (knowledge, skills, 
relations, behavior, etc.) as well as slots to accommodate new information input. The 
input comes from episodic input, which is information collected from the environment 
during exposure to stimuli. The interaction between generic schema and episodic input 
results in instantiated schema. Instantiated schema that is repeated is stored in the 
long-term memory, eventually becoming generic schema, which is easier to recall. 
Without repetition as reinforcement, however, instantiated schema stored in the short 
term memory will be discarded. 
The experience and knowledge structure of a schema is a reference point for 
information processing. New information is processed by trying to fit it into the existing 
schema. Information that fits the schema is processed faster and enforces the validity of 
the schema, thus strengthening the schema and leading to better memory (Brewer & 
Nakamura, 1984). For information that does not fit the existing schema, three outcomes 
are possible:  
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1. The schema is modified to include the new information. 
2. The information is modified to fit the schema. 
3. The information is discarded as nonsensical (Sperber & Hirschfeld, 1999). 
Hurtienne and Blessing (2007) developed a model to describe the hierarchy 
of knowledge in human minds based on the frequency of encoding and retrieval of 
knowledge. The encoding and retrieval of knowledge are inseparable from the 
concept of schema since knowledge itself is the content of the schema. 
 
Figure 4. Continuum of knowledge model (Hurtienne & Blessing, 2007). 
 
The frequency and ease of encoding and retrieving knowledge increase 
from top to bottom in the model (Figure 4). Innate knowledge is acquired genetically 
during the prenatal stage of development; this is considered universal knowledge that 
is subconsciously processed, such as reflexes and instinct. Innate knowledge is the 
most frequently retrieved and encoded type of knowledge. Sensorimotor knowledge 
is general knowledge acquired during early childhood and used continuously in 
interactions with the world. Examples of sensorimotor knowledge include the 
concepts of gravity, speed, and animation, as well as how to differentiate faces. 
Though acquired through learning processes, sensorimotor knowledge is intuitive. 
Affordances and image schema theory occupy the sensorimotor level of the 
knowledge continuum. Cultural knowledge is knowledge specific to the culture an 
individual lives in. This knowledge varies across cultures and can influence how 
people approach matters. Examples can include different cultural values or one’s 
preference for the visual style of American comics or Japanese manga. Expertise 
level is highly specialized knowledge acquired through extensive learning processes 
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in relation to a profession or hobby. Examples of expertise knowledge could include 
the ability to operate CNC machines, use video editing software, etc. The culture and 
expertise levels in the continuum of knowledge model include various uses of tools. 
In the culture level, the tools include those commonly used in daily life; in the 
expertise level, the tools are those specific to one’s area of expertise (Hurtienne & 
Blessing, 2007). However, while the model described in figure 4 is somewhat rigid, 
schemata itself are dynamic and it is possible a schema could exist across levels. For 
example, some sensorimotor schema could also exist in cultural level if it is related 
to specific habits and behavior of a cultural group, not necessarily related to the use 
of tools as described in the figure. 
 
2.3. The Cognition of Culture and Cultural Schemata 
Culture and cognition are interdependent. While cognitive psychology 
focuses on individual minds and behaviors, individuals belong to 
groups/populations. As such, a large part of an individual’s cognitive activity is 
directed toward other individuals of the same group/population as they interact. 
Individual cognitive activity manifests in such forms as conversation, media 
messages, and material culture (DiMaggio, 1997). Thus, cognitive activity is the 
main factor in the formation of sociality and culture (Sperber & Hirschfeld, 1999). 
On the other hand, phenomena occurring in groups/populations influence the 
development and application of individual cognition. Culture is constantly modified 
through cognitive processes of its cultural group members, while its members absorb 
culture through learning and enculturation process. In other words, culture is the 
effect and manifestation of human cognitive ability. 
Contemporary human societies culturally frame every aspect of human life, 
especially cognitive activity. Thus, cognitive ability and activity are undoubtedly 
related to human psychological states (Sperber & Hirschfeld, 1999; Wundt, 1916; 
Nisbett & Norenzayan, 2002). Cultural variation is the effect of similarities in the 
biological element of humans—especially their cognitive abilities, which evolved 
differently as a result of different historical and ecological conditions (Sperber & 
Hirschfeld, 1999). Across populations, there are differences in social, political, and 
economic circumstances, which create variation in the content of human minds 
(theories, values, beliefs) (Nisbett & Norenzayan, 2002). 
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Culture is the sum of mental representations, their public expressions, and 
resultant behaviors in certain contexts, which are always in continuous interaction 
with each other (Uysal, 2012). Culture encompasses mental, behavioral, and physical 
realms (Uysal, 2012; Siu, 2005; Ardila, 2005), which can be further described in 
terms of three levels of the spatial dimensions of culture: the inner level, which 
consists of values, beliefs, preferences, and other psychological attributes; the 
intermediate level, which consists of behaviors, activities, and languages; and the 
outer level, which consists of objects, materials, and artifacts (Siu, 2005; Ardila, 
2005). The intermediate and outer levels express the inner level in the physical 
world. One’s behavior (intermediate level) is the expression of values, norms, 
beliefs, etc., that are internalized at the inner level. Various tools and artifacts (outer 
level) are created to facilitate human needs (inner level) and activities (intermediate 
level). Since the levels are dynamic and influence each other, the relationships 
among them are reciprocal.  
 
Figure 5. Three levels of the spatial dimension of culture (Siu, 2005) 
 
2.4.  Cultural Schema 
From the overview of culture as cognitive attribute, it could be inferred that 
culture in cognitive level exists as structures of schemata that resides in inner level of 
the spatial dimension of culture (Siu, 2005). Referring to the spatial dimension of 
culture, attributes that resides in intermediate level and outer level are representations 
and expressions of cultural schema. 
Schema theory functions as a bridge between theories of culture and 
psychology (Sperber & Hirschfeld, 1999). Culture itself is interdependent with 
schema since schema formation results from cognitive activity involving interactions 
with physical and social environments in the culture one belongs to. On a larger 
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scale, above individual schema, there is cultural schema, which works at the social or 
cultural level. Some similarities across populations in a society can be attributed to 
cultural schema. 
Cultural schema refers to thematized, widely shared schemata, and it is the 
smallest unit of culture that can be analyzed (DiMaggio, 1997). Furthermore, cultural 
schemata are defined as patterns of basic schemata that construct the meaning system 
of a cultural group (D’Andrade & Strauss, 1992). In principle, cultural schema and 
individual schema do not differ, except that cultural schemata are shared by certain 
groups instead of individuals (Garro, 2000). Cultural schema contributes to cultural 
bias, stereotypes, and prejudice due to its shared characteristics. 
 
 
 
Figure 6. Individual schema processing and its relation to cultural 
schema 
 
At the individual level, culture is shaped by the internalization of social 
activity through learning processes. Arguably, internalization and learning processes 
occur through repeated experience and exposure to cultural elements (e.g., social 
environment, objects, language, beliefs, values). Repeated experience forms a 
generic structure in an individual’s mind (Brewer & Nakamura, 1984) and becomes a 
subconscious knowledge schema through frequent encoding and retrieval processes 
(Hurtienne & Blessing, 2007). Culture as cognitive attribute in an individual’s mind 
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is schemata consisting of various images, behaviors, and information acquired 
through sociocultural interaction and environments. In turn, the cultural schemata 
guide the individual perception and behavior. 
The “sharedness” of schema is the defining characteristic that categorizes a 
schema as cultural schema (Derfer, 1995). Though not all schemata in one’s 
cognition are cultural, a large part are. In terms of sharedness, schemata could be 
recognized by three categories: a universal schema is shared across the human 
population, consisting of innate knowledge (see Figure 4) (Hurtienne & Blessing, 
2007). that develops regardless of culture and experience. Thus, universal schema is 
the most widely shared. Meanwhile, cultural schema is subject to culture-specific 
experiences and is thus shared specifically among the members of a cultural group. 
Individual schema is subject to individual experiences and is thus more detailed and 
personalized. Conversely, individual schema is highly variable while cultural schema 
is more general, and universal schema has low variability. 
Shore (1996) classifies cultural schema into two categories: externalized 
schema, which is the public representation of schema in the form of cultural artifacts, 
and internalized schema, which refers to cognitive representations of externalized 
schema. These two categories constantly interact with and modify each other. This 
concept is similar to the spatial dimension of culture theory proposed by Siu (2005) 
and Ardila (2005) (see Figure 5). However, in Shore’s classification of cultural 
schema, intermediate-level variables are included as externalized schema since they 
express internalized schema. In the context of cultural schema and its role in design, 
the spatial dimension of culture theory is more appropriate in consideration of the 
three levels of design features: visceral, behavioral, and reflective (Norman, 2005). 
Cultural schema should not be confused with cultural knowledge. Cultural 
knowledge is a part of cultural schema that also includes culture-specific perception. 
The activation of cultural schema is interdependent with the context of the stimuli 
(Osland & Bird, 2000). The nature of schema is largely unconscious (Bartlett, 1995) 
and therefore difficult to investigate. However, investigation can be attempted via 
schema activation in response to stimuli corresponding to the three levels of the 
spatial dimension of culture (inner, intermediate, and outer; see Figure 5) (Siu, 2005). 
According to the discussion, it could be inferred that cultural schema 
possess several characteristics unique compared to the individual schema: cultural 
schema is specific to a cultural group and shared among the members of those 
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cultural group. However, since environment plays an important role in shaping 
culture, it is possible that similar schemata could form in different cultural groups 
due to similarities in environment.  
 
2.5. Summary 
The human mind always processing new information. The new information 
is processed in the frame of existing knowledge known as schemata. The interaction 
of new information and existing schemata results in instantiated schema, which could 
take form as modified schema, new schema, or unchanged.  
In context of culture, the immersion of an individual in a cultural group 
including the tradition, values, behavior, objects and visual cues, forms cultural 
schema. Since the immersion is started since the individual is at the early stage of 
cognitive development, the cultural schema is rather strong. Consequently, future 
schema processing is framed by the cultural schema. Thus, cultural schema 
influences how human think and processing information, including in processing 
stimuli in form of design. To understand the role of culture and schema processing in 
design process, further study is needed. 
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Chapter 3 
 
Schema Theory and Design 
 
 
 
 
 
 
 
 
 
 
 
3.1.  Application of schema theory in design 
The nature of schema theory is broad in its application, from abstract 
concepts such as faith and justice to more concrete ones such as written law. As such, 
the field of design also benefits from the application of schema theory. Schema 
theory in design refer to design based on existing knowledge, intuition, and 
automatic responses of the user, which are the schemata itself. The use of schema 
theory in design enables user to understand and react to the object quickly and 
accordingly, which contributes to better usability. Several examples of the 
application of schema theory in product design are discussed in the next section.  
 
3.1.1. Image Schema 
An example of the application of image schema to intuitive design in the 
sensorimotor level is the schema of space. One representation of space schema is 
direction (e.g., UP and DOWN, LEFT and RIGHT, FRONT and BACK). The UP 
and DOWN/LEFT and RIGHT schema has been used extensively in designing 
aspects of products (Hurtienne & Blessing, 2007) (e.g., volume buttons on cellular 
phones). The familiarity of the schema stems from metaphors related to beliefs that 
translated into directions.  
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Metaphor of UP and DOWN were associated with spiritual belief where UP 
refers to high places where believed as the residence of Gods, thus the positive 
association, and DOWN refers to below the earth where it was believed the devil 
resides, thus the negative association (e.g. Semitic religions where heaven is alluded 
to reside in the sky; Greek culture where Mount Olympus was believed to be 
residence of Gods, and below earth was believed to be where hell resides; Indonesian 
native spiritual concept where Gods were believed to resides in mountains such as 
Mount Mahameru). 
The metaphor of UP as positive/increase and DOWN as negative/decrease 
translates into the directions of the button. The iPhone 6 has two volume buttons: an 
upper button (UP) for increasing volume and a lower button (DOWN) for decreasing 
volume. The positioning and elevated surface of the buttons make it possible to rely 
on touch to adjust the volume. Directional metaphor was also applied to the digital 
representation of volume adjustment, with LEFT representing negative/decrease and 
RIGHT representing positive/increase. The metaphor stems from the belief that 
RIGHT considered good that originates from the occurrence of right hand as 
dominant hand in majority of population, thus regarded as the “good” hand that 
contributes to the positive association, and vice versa for the left hand. 
 
 
Figure 7. Application of LEFT-RIGHT schema in the iOS user interface 
(Bewer, 2015)
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3.1.2.  Visual Image Schema 
Visual representations of various objects, situations, and ideas are included 
in the knowledge structure that constructs a schema. The image association concept is 
widely used in product design. UX designers, for example, employ image association 
in user interface design. Figure 5 shows the user interface of an iPhone. The displayed 
icons correspond to their use. Specifically, the flashlight, clock, calculator, and 
camera icons correspond to their respective functions: a source of light, time (show 
time, alarm, timer, stopwatch), number calculation, and picture taking. These icons 
are based on physical objects that are part of the schema of activities related to the 
objects, manifested in graphic representations of those objects associated with their 
functions. Such association activates the schema for understanding the functions 
represented by the icons. 
 
Figure 8. Example of image association in packaging design (McQuarrie, 
2014) 
 
Figure 8 shows packaging designs for fruit-flavored drinks that use image 
association. The shape, color, and graphic design of the packaging represent fruits that 
are associated with the flavor of the drink inside. The fruit schema content includes 
the shape, color, and flavor of the fruit. Designing the packaging based on the visual 
appearance of the fruit activates the fruit schema and gives information —based on 
previous knowledge regarding the represented fruit—about the drink’s flavor. For the 
user, fruit-schema activation also triggers affective responses (like/dislike) in relation 
to the fruit, prompting the user to act accordingly (buy/not buy).  
 
3.1.3. Affordance 
Affordance appeals to sensorimotor intuition. Affordance in the context of 
schema theory application refers to perceived affordance (Norman, 1999) rather than 
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real affordance (Kaptelinin, 2013). Real affordance refers to all possible uses of an 
object independent of the user perception (Kaptelinin, 2013). Perceived affordance 
involves the process of sense-making by the user (Norman, 1999). The process of 
sense-making involves schema activation. Regarding perceived affordance, activated 
schemata are related to logic and intuition in the context of usability. In the design 
context, designers should provide signifiers to indicate the affordance of an object 
(Norman, 1999). 
 
Figure 9. Affordance signifier application in a door handle (Leech, 2015) 
 
Figure 9 shows two different approaches to a door handle that appeal to the user’s 
intuition regarding how to operate the handle. The door handle acts as signifier 
directive on the door handle’s usability. The flat panel signifies operation by pushing. 
In contrast, the vertical bar signifies a pulling operation. The acts of pushing and 
pulling are intuitive in relation to the signifiers. The flat panel leaves no room for an 
interpretation other than pushing since other operations are physically impossible. 
Meanwhile, the vertical bar indicates the possibility of operation by gripping and 
pulling based on the shape and direction of the bar’s protrusion. 
 
3.2.Cultural Schema in The Product Design Context 
Cognitive process between different cultures can vary in the procedures the 
mind uses to solve an otherwise typical problem. The existence of artifacts with 
various designs is one result of cognitive activity attempting to solve problems. 
For example, seating facilities ranging from short stools to dining chairs 
were created to solve problems related to human activity. A short stool enables the 
user to be more comfortable in an activity requiring the user to squat for a prolonged 
time. Meanwhile, a dining chair enables the user to be more comfortable during 
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extended meals. Theoretically, meals are not necessarily extended periods, but some 
cultures perceive mealtime as a time to socialize (e.g., European culture); thus, the 
meal experience needs to be pleasant and comfortable. One effort toward making the 
meal experience pleasant and comfortable was the design of dining chairs with added 
features, such as cushioned seats and backrests.  
Through its system of representation, culture is fundamental in the 
production and reception of meaning (Uysal, 2012). Representation manifests in both 
tangible and intangible ways. Tangible representations of culture are the physical 
objects or tools that aid human life. In the context of product design, products that 
contain embedded cultural content are considered cultural artifacts. Cultural artifacts 
are part of the outer level of culture (see Figure 5) (Siu, 2005). Cultural artifacts are 
inseparable from the cognitive process of activating cultural schema in their 
production and interpretation. 
 
Figure 10. Cognitive process of the interpretation and production of 
cultural artifacts (Uysal, 2012) 
 
Figure 10 illustrates the cognitive process of interpretation and production of 
cultural artifacts. Interpretation and production of cultural artifact involve activation 
of schema as interaction of cognition (thinking) and cultural knowledge. The 
interpretation of cultural artifacts involves a process of analysis and understanding by 
the user. The interpretation process refers to prior knowledge in the form of cultural 
knowledge that activates schemata related to the cultural artifact. The cultural artifact 
production process also refers to cultural knowledge in creating the cultural artifact by 
activating the appropriate schema. Cultural artifact production is practiced by 
designers and involves design and creative processes (Uysal, 2012). However, it is 
	 24	
important to note that in the process of developing new design based on cultural 
artifact, interpretation also plays a role in deciphering attributes of cultural artifact 
that applicable to the production of new design. Thus, in context of developing design 
based on cultural artifact the process of interpretation and production are not mutually 
exclusive, rather it is a chain of process. 
 
3.2.1. Examples: Production of Cultural Artifact 
Siu (2005) provides examples of how culture affects the design of objects 
and materials based on the spatial theory of culture (Figure 5). Siu uses the example 
of Chinese eating culture and its manifestation in objects surrounding the eating 
activity. As a culture that holds the family in high regard, the activity of families 
having meals together is an important part of daily life (inner level). The importance 
of having meals together increases on special occasions such as festival days and 
new-year celebrations. The importance of togetherness manifests in the act of sharing 
meals placed in the center of the table (intermediate level, behavior). In turn, the 
culture of sharing meals placed in the center of the table manifests in the round design 
of dinner tables (outer level, objects). Round tables with rotating centers—which 
make it easier for family members to share meals—are also popular (Siu, 2005).  
The production of round dining table with rotating center was a result of 
schema activation in terms of “eating” schema of Chinese culture that involves a 
structure consisted of “togetherness” and “behavior of sharing meals”. Such designs 
differ, for example, from the preferences of European cultures, which tend to favor 
rectangular tables. Other examples can be drawn regarding the use dining room chairs 
in Chinese and European cultures, and the absence of chairs in Japanese and Korean 
cultures (Kim & Choi, 2004). 
 
Figure 11. Zaisu: legless chairs resulting from Japanese floor-sitting 
culture (“Zaisu Chairs”, n.d.) 
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Floor-sitting culture is prevalent in Japanese and Korean culture (Kim & 
Choi, 2004). The sitting schema for Japan and Korea differs from other cultures in 
that sitting in formal setting does not necessarily require a chair. A chair in this 
context is legged tool that supports human weight in the act of sitting. However, this 
culture does not stop the production of a cultural artifact that facilitates more 
comfortable floor-sitting behavior in the form of zaisu (Figure 11). Zaisu is an 
interpretation of a chair in the context of floor-sitting behavior in Japanese culture, 
manifested as a legless seat with back support (“What Is A Zaisu?”, n.d.) 
As a comparison, Indonesia have similar floor-sitting culture “lesehan” that 
does not produced artifact similar to zaisu. Thus it could be inferred that the 
production of zaisu is culture specific to Japanese and Korean culture. However, zaisu 
was widely adopted in Indonesia due to the similarity of the sitting culture. The 
adaptation of zaisu is not exclusive to cultures with similar sitting culture, but widely 
adapted in interior design due to the popularity of Japanese aesthetics. 
 
3.2.2. Example: Interpretation of Cultural Artifact 
 
Figure 12. Kobokan: a handwashing bowl (Ahmad, 2013) 
Figure 12 shows a small bowl. Small bowls are generally perceived as 
containers for liquids such as soup. However, in Indonesian culture, such a bowl 
activates a culture-specific schema where the bowl’s perceived function is to wash 
one’s hands before eating (kobokan). There are widely reported anecdotes about 
people unfamiliar with Indonesian culture drinking the water in a kobokan. This 
cultural schema stems from the Indonesian cultural practice of eating with one’s 
hands. In this example, an eating habit specific to Indonesia is a cultural schema 
whose content includes using a small bowl as a handwashing tool.  
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Cultures with the eating habit that utilize tools such as spoon, fork, knife and 
chopstick have no schema of handwashing bowl.  In turn, Indonesians adopting tools 
in dining, but the use of handwashing bowl persist as cultural schema that activated in 
interpretation process when users are faced with a small bowl with clear water along 
with a meal. It could be inferred that the use of a small bowl can vary depending on 
the user’s perception. In this case, the differing variable of perception is culture since 
culture influences how humans perceive the world and make inferences. 
 
3.3. Cultural artifact as a reference in the design process 
Cultural artifacts also serve as references in designing culture-based 
products. Using a cultural artifact as a reference involves processes of both 
interpretation and production as illustrated in figure 10. Cultural schema as prior 
knowledge acts as a point of reference in the product design process (Uysal, 2012).  
The process of designing a product with a cultural artifact as a reference first 
involves interpretation through the activation of schemata. The result is that 
information about the cultural artifact regarding its visual, behavioral, and symbolic 
value is referenced in the production of a new cultural artifact. The interpretation 
process provides information regarding the constraints and opportunities posed by 
culture in relation to the artifact. In the process of producing a cultural artifact, the 
information resulting from the interpretation process undergoes transformation, 
elaboration, and rejection (Uysal, 2012). Corresponding to the process shown in 
Figure 3, the interaction between cultural schema in the form of information resulting 
from the activation of schemata in the interpretation process as generic schema and 
new information in the form of design problems results in instantiated schema in the 
form of information of opportunities and constraints which would be applied to 
develop new design.  
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Figure 13. Design process using a cultural artifact as a reference. 
 
The examples discussed in this chapter is the interpretation of a cultural 
artifact that is pincuk that resulted in inspiration to design new products. Pincuk is a 
food container made from banana leaves that widely used in Indonesia. The wide and 
flat banana leaves is folded to form conical shape and held together by wooden or 
bamboo stick. Pincuk is used primarily as container in street foods due the cheap 
material (banana leaves) and its conical shape that provides easiness of use to be 
takeaway food container. The attributes of pincuk was identified according to the 
three levels of design: visceral (visual attractiveness), behavioral (usability and 
experience) and reflective (image and symbol) (Norman, 2005). In visceral level, the 
visual attributes of pincuk are identified as shape (conical), texture (raised parallel 
lines of banana leaves), and color (green of banana leaves). In behavioral level, the 
attributes are identified as the usability (held in palm of hand) and experience (take-
away eating experience). Reflective level attributes are the image (cheap, due to 
association in street food) and symbol (sustainability due to the use of banana leaves, 
a sustainable material).  
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Figure 14. Pincuk: traditional Indonesian food container (Baskoro, 
2014). 
 
Cultural schema plays a part in these identification particularly in perception 
of banana leaves as material. Banana leaves is ubiquitous in Indonesia and 
traditionally used in various food packaging. The abundance of banana leaves 
contributes to its low price, thus banana leaves is widely used in the presentation of 
street food. The association with street food impacts the image of banana leaves as 
cheap, thus correlates with the cheap image of pincuk. The perception of banana 
leaves as cheap is not necessarily shared by the member of other cultures, for example 
Western cultures where banana plants are scarce, thus banana leaves is perceived as 
exotic.  
 
Figure 15. Tableware inspired by pincuk produced by Jenggala (“Pincuk 
Collection”, n.d.) 
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Figure 16. Tableware inspired by pincuk as part of laminated bamboo 
exploration experiment (Larasati, Ihsan, & Mawardi, 2013). 
 
The attributes of pincuk that was identified in reflective, behavioral, and 
reflective levels are the source of inspiration in designing new product as described in 
the following examples. In visceral level, Figure 15 shows a tableware set that 
identified the pincuk aesthetic as an opportunity for design application in the 
production process (elaboration) in form of color and texture that mimics banana 
leaves; In behavioral level, pincuk usability, however, was considered a constraint 
(rejection). The usability of pincuk where pincuk was to be held in palm of hand is 
rejected, thus the conical shape was modified to accommodate more conventional 
setting where the bowls is placed in table surface. In reflective level, the symbolic 
value of sustainability was retained by using ceramic material, which is also 
considered sustainable, while rejecting the image of cheapness by using ceramics 
instead banana leaves that associated with cheap street food, thus elevating the 
product image (transformation). While the color and texture of banana leaves was 
considered an opportunity, the association of cheapness in actual banana leaves was 
considered a constraint. In contrast, Figure 16 shows a tableware set that identified 
pincuk’s usability as an opportunity—aside from its aesthetic (conical shape) and 
symbolic value (sustainability)—by using sustainable laminated bamboo (Larasati, 
Ihsan, & Mawardi, 2013). 
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Figure 17. Interpretation process of pincuk as cultural artifact 
 
Figure 17 illustrates the process of interpretation of pincuk in two context 
that resulted in two different product outcomes. These two different product outcomes 
showed the schema processing involved in the production process, where cultural 
schema interacts with new information in the form of a design problem. The 
tableware shown in Figure 15 was created by Jenggala (“Pincuk Collection”, n.d.), a 
renowned Bali-based company that markets its products globally. It can be inferred 
that in designing a product that could be marketed globally, the cultural schema-
specific usability of pincuk was considered a constraint; thus, the shape was modified 
for more general usability. The tableware shown in Figure 16, however, experimented 
with using laminated bamboo as material, while also promoting the traditional 
usability of pincuk as part of a cultural conservation effort (Larasati, Ihsan, & 
Mawardi, 2013). These two examples suggest that despite using the same cultural 
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artifact for reference (generic schema), new information in the form of design 
problems and intention (episodic input) resulting in different perceived opportunities 
and constraints (instantiated schema), which in turn can affect the design production 
process, thus resulting in different product designs or new cultural artifacts. 
 
3.4. Identifying Opportunities and Constraints in the Cultural Schema 
Cultural schema reinforces stereotypes and prejudice, and can hinder organic 
thinking (Osland & Bird, 2000). While an understanding of cultural schema is 
beneficial for designing culture-based products by providing information about how 
users interpret artifacts, references in terms of behavior, visual preferences, symbolic 
values, etc., are also beneficial for identifying constraints posed by cultural schema. 
As illustrated by the different perceived functions of the small Indonesian 
bowl (kobokan; Figure 12), cultural schema can pose a constraint in terms of how to 
perceive affordance. The same constraint is not limited to affordance. As shown in 
Figure 4, sensorimotor and cultural knowledge exist on different levels. According to 
the model, affordance exists on the sensorimotor level. However, it was argued that 
affordance is subject to culture (Norman, 1999). Schemata within the continuum of 
knowledge can influence each other across levels. 
In designing a culture-based product, the two aspects of cognitive processing 
(interpretation and production) in schema activation regarding the cultural artifact are 
inseparable. The processing involved in interpretation and production activates 
schemata that give insight into the opportunities and constraints posed by the cultural 
schema. Opportunities and constraints are perceived differently in the context of new 
information in the form of the design problem and the design intention.  
Figure 9 shows the design process using a cultural artifact as a reference, 
where the artifact is interpreted and the resulting information is used as a basis for 
designing a new artifact. However, culture encompasses not only artifacts (outer 
level) but also behavior, language, and tradition (intermediate level), as well as 
values, beliefs, and preferences (inner level) (Figure 5) (Siu, 2005). These three levels 
contain cultural schemata that are potential sources of inspiration for culture-based 
design. Therefore, a more generalized framework for identifying opportunities and 
constraints based on schema processing theory is needed to accommodate references 
other than cultural artifacts. Such a framework is developed based on the three-
variables model of schema processing (i.e., generic schema, episodic input, and 
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instantiated schema) and the cognitive processes involved (Brewer & Nakamura, 
1984). 
 
 
Figure 18. Identification framework for opportunities and constraints 
 
Figure 18 shows that identifying the opportunities and constraints posed by 
culture occur through the activation of schema in the interaction between information 
derived from interpreting a cultural artifact and new information/stimuli. This process 
is parallel to the schema processing model shown in Figure 3. The cognitive processes 
involved in schema processing in Figure 3 are approval, modification (of schema or 
information), and rejection. The model in Figure 18, where approval is parallel with 
elaboration and modification is parallel with transformation and rejection, has the 
same mechanism as the model in Figure 3. 
In the framework, cultural schema acts as generic schema while episodic 
input represents stimuli related to the design process. The interaction between cultural 
schema and stimuli activates schemata that result in instantiated schema in the form of 
opportunities and constraints. Instantiated schema is dependent on the interaction 
between generic schema and episodic input. Thus, the opportunities and constraints 
posed by cultural schema are subject to the context of the design process, even though 
the cultural schema itself is constant.  
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The framework illustrated in figure 18 resulted in instantiated schema in 
form of information of opportunities and constraints posed by cultural schema. These 
information is to be applied to design process which involve synthesis and 
appropriation (Uysal, 2012) of the information to produce new design features (Figure 
13). The identification of opportunities and constraints posed by cultural schema in 
context of the design problem and intention could provide more insight on designing 
new design that effective, efficient and incited satisfaction on its user. 	
3.5. Summary 
Culture encompasses the cognitive, behavioral, and physical realms. By 
definition, cultural schema resides in the cognitive realm but is expressed through 
behaviors and material objects and artifacts. In turn, interaction with the world—
including social behavior and material interaction—modifies cultural schema. 
Opportunities and constraints posed by culture are investigated by activating cultural 
schema through exposure to stimuli. Identifying opportunities and constraints is vital 
for transforming culture into design. Information regarding opportunities should be 
applied in design while constraints should be overcome. 
This study attempted to explain the cognitive processes involved in 
designing a culture-based product by examining the interpretation and production of 
cultural artifacts. Based on the interpretation and production of a cultural artifact 
through the activation of schema, a framework was constructed in an attempt to 
identifying the opportunities and constraints posed by culture. The framework was 
constructed in accordance with schema processing using three variables: generic 
schema, episodic input, and instantiated schema.  
This chapter concerned more to the creation of design in context of cultural 
schema. Future studies should examine cultural schema in design context further, not 
only in terms of creating design (a designer’s perspective) as discussed in this chapter, 
but also in terms of user perception on design. 
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Chapter 4 
 
Culture and Perception in Context of Design 
 
 
 
 
 
 
 
4.1. Introduction		
	
Culture and design are closely linked, as cultural beliefs, values, and social 
practices shape the ways people relate to a particular object (Moalosi, Popovic, & 
Hickling-Hudson, 2010). For a product to appeal to users with maximum experience 
and pleasure, the designer needs to understand the target users and their culture. 
Indonesian furniture is characterized by the use of wood and rattan as primary 
materials (Global Business Guide, 2012). However, manufacturing technology 
development has increased the availability of a variety of materials, ranging from 
natural and synthetic to various other combinations, all of which could provide other 
options in furniture design development. This chapter focuses on chair materials in 
the context of cultural schema, a structure of knowledge that guides the human mind 
in making sense of the world. An important characteristic of cultural schema is that it 
is shared among people in the same cultural group (Garro, 2000; Derfer, 1995). 
Shared knowledge, values, perspectives, and attitudes in a cultural group are some 
examples of cultural schema. 
A previous study was conducted to examine the role of culture in design process 
by identifying culture’s constraints and opportunities. Indonesia, as a nation with 
expansive cultural capital, provides designers with a vast supply of inspiration. The 
transformation of culture to design is also a widely studied subject in the academia 
(Uysal, 2012; Moalosi, Popovic, & Hickling-Hudson, 2010; Nugraha, 2005; Lin, 
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2007; etc.). On the other hand, in design process, a designer needs to always think 
about users as one of the important factors in designing. As such, the continuation of 
this study will investigate further on culture and design from the perspective of the 
users. 
This chapter focused on the association between culture and design with 
particular interest in Indonesian culture and design. The second part of this chapter 
studied the preferences of Indonesian respondents regarding chair material. The 
sharedness of preference could be an indication on how cultural schema influences 
preference of chair material. The findings of these experiments could lay the basis for 
a more focused study on the perception toward culture and design. 
 
4.2. Association Between Indonesian Culture and Design 
To further the research in understanding culture and design, an experiment 
was conducted to understand the association between Indonesian culture and design. 
The objective of this experiment was to determine whether Indonesian culture has 
strong association with Indonesian design. 
The experiment was divided in two parts. The first part was focused in the 
association of Indonesian design and culture. This experiment employed the word 
association method. Word association is an established method used to assess 
conceptual structures of beliefs and attitudes (Schmitt, 1998; DeAndrade et al, 2016). 
It is conducted by asking participants to immediately respond to a certain stimulus, 
and provide verbal or written response to it. Word association is regarded as a viable 
method to access mental representations related to the stimuli (Donoghue, 2000), and 
it was used in the study to collect words associated with the stimuli. The shared 
knowledge, as part of cultural schema, was investigated through the most elicited 
words that represented similarities in information processing. 
The second part was focused in cultural representation of material. The 
experiment was conducted to understand the perception of Indonesian respondents 
regarding material and culture. In this part, the respondents were asked to rank five 
materials (wood, rattan, bamboo, plastic, and metal) that most commonly used in 
furniture production in context of whether the material represent Indonesian culture.	
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Figure 19. Word association for cultural schema investigation 
experiment concept (A=Association). 
 
4.2.1. Participants 
The participants were 88 university students majoring in Product Design. Of 
the participants, 46 were male and 42 were female. However, only 86 responses are 
valid. The ages of the participants ranged 17-22 years old (Mean=19.5, SD=1.87).	In 
the first part of the experiment, each participant was asked to elicit words associated 
with the phrases “Indonesian culture” and “Indonesian design”. The participants were 
given one minute to elicit words they considered associated with the stimuli. In the 
second part, the participants were asked to rank five materials (wood, bamboo, rattan, 
metal, and plastic) according to their perception of the corresponding material in 
context of representativeness of Indonesian culture. The participants were asked to 
give rank 1 to the material perceived as best representative of Indonesian culture and 
rank 5 to the material least representative of Indonesian culture. 
 
4.2.2. 1st Part: Association Between Indonesian Culture and Design  
The word association test with the phrase “Indonesian culture” as stimulus 
yielded a total of 582 elicited words, consisting of 240 different words with 91 
	 39	
repeated words. The repeats ranged from 2 to 36 times [Appendix 1]. Figure 20 shows 
the 10 most elicited words associated with “Indonesian culture” stimulus. 
In accordance with the cultural schema theory, the most repeated words were 
considered as the strongest schema that was shared by the majority of the population. 
The most repeated word was “diverse”, which corresponded with the heterogeneous 
nature of Indonesia’s demography and diverse culture. 
 
 
Figure 20. Most elicited words associated with “Indonesian Culture” 
stimulus. 
 
The second stimulus in this experiment was “Indonesian design”. The 
stimulus generated 511 elicited words, of which 233 were different words. There were 
81 repeated words, wherein the repeats ranged from 2 to 17 times. Figure 21 shows 
the 10 most elicited words associated with the “Indonesian design” stimulus. Based 
on the elicited words, “traditional” was the strongest word associated with 
“Indonesian Design”. The word “traditional” itself was also found among the elicited 
words associated with the phrase “Indonesian culture”. As such, based on the words 
elicited, there was shared association between “Indonesian culture” and “Indonesian 
design”. 
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Figure 21. Most elicited words associated with “Indonesian Design” 
stimulus. 
 
Further, the shared association was analyzed by cross-checking the words in 
both groups for the “Indonesian Culture” and “Indonesian Design” word associations. 
It was found that between the two groups, there were 67 words that were elicited in 
both [Appendix 1]. These words were considered as shared association between 
“Indonesian Culture” and “Indonesian Design”. While the number of shared 
association was less than 50% of the number of words in each group, the sum total of 
frequency was greater in each group compared to other words that were not shared 
(Figure 22). 
 
 
 
Figure 22. Comparison of shared association frequency in both groups. 
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The shared association of the variables “Indonesian culture” and “Indonesian 
design” suggested a relationship between the two. To understand more about the 
relationship, a regression analysis was conducted. The analysis was conducted with 
the aid of SPSS. 
In this analysis, we aimed to understand the strength of cultural schema that 
was associated with the variable “Indonesian culture” in perceiving “Indonesian 
design”. The frequency of word elicitation in each variable was calculated. 
Furthermore, in the regression analysis the variable “Indonesian culture” acted as 
predictor, and the variable “Indonesian design” as dependent variable in a linear 
regression test. The test showed there was a significant effect with p<0.01. 
 
Table 4.1. ANOVA table of regression “Indonesian Culture” x 
“Indonesian design”. 
ANOVAa 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 947.108 1 947.108 115.546 .000b 
Residual 3229.529 394 8.197   
Total 4176.636 395    
a. Dependent Variable: Freq_ID 
b. Predictors: (Constant), Freq_IC 
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Figure 23. Regression plot of “Indonesian Culture” x “Indonesian Design” 
 
 
The chart (Figure 23) suggests there was linear relationship between the 
variables “Indonesian culture” and “Indonesian design”. That relationship suggested 
that the perception regarding Indonesian culture had a significant effect on the 
perception regarding Indonesian design. 
The second regression test was conducted by only tallying the shared elicited 
words from both groups (suggesting strong relationship, thus stronger cultural schema 
effect). 
Table 4.2. ANOVA table of shared words of “Indonesian Culture” x 
“Indonesian Design”. 
ANOVAa 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 712.565 1 712.565 22.625 .000b 
Residual 2078.655 66 31.495   
Total 2791.221 67    
a. Dependent Variable: Freq_ID 
b. Predictors: (Constant), Freq_IC 
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Figure 24. Regression plot of  shared words “Indonesian Culture” x “Indonesian 
Design” 
 
The analysis results of the shared word frequency in both groups showed that 
the association between “Indonesian Culture” and “Indonesian Design” was strong 
(Figure 24). As with the previous regression analysis of “Indonesian Culture” x 
“Indonesian Design”, the regression plot suggested positive relationship. 
By comparing the regression plots of the two tests (all word associations 
calculated and only shared associations calculated), we saw that the relationship 
between Indonesian culture and the perception on Indonesian design was stronger on 
the shared association (Figure 25). A closer look at the data showed that some of the 
most elicited words (thus stronger schema) in both groups were also shared in both 
groups. The linear curve suggested positive association, which could be interpreted 
that the words elicited in high frequency in one group were also likely to have high 
frequency in the other group. Thus, shared words that were elicited in high frequency 
were a strong representation of the respondents’ cultural schema regarding Indonesian 
culture and design. 
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Figure 25. Comparison of regression plot of associations words “Indonesian 
Culture” x “Indonesian Design” 
 
4.2.3. Indonesian Cultural Design Concept 
The analysis of word associations suggested a strong relationship between 
perceptions on Indonesian culture and design. However, a question arose: in what 
way could the relationship be analyzed? 
As mentioned before, in both associations there were similar words elicited. 
The similar associations (or shared associations) could be analyzed to better 
understand the relationship. The shared word associations consisted of 68 words. 
However, the words repeated in frequencies that could be considered as strong 
cultural schemata (Schmitt, 1995) were fewer. Moreover, the words should be elicited 
in both groups with sufficient frequencies. 
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Table 4.3. Table of shared words with sufficient frequency for both 
stimuli. 
Shared	associations	 Frequency	IC	 Frequency	ID	
batik	 16	 16	
beautiful	 19	 5	
culture	 8	 17	
custom	 9	 10	
diverse	 36	 11	
ethnic	 9	 9	
natural	 4	 10	
particular	 4	 4	
plenty	 13	 4	
tradition	 8	 7	
traditional	 15	 17	
unique	 29	 15	
 
The shared words denoted neutral concepts (“beautiful”, “diverse”, “plenty”, 
“particular”, “unique”, “natural”), cultural concepts (“culture”, “custom”, “ethnic”, 
“tradition”, “traditional”), and an artifact (“batik”). The shared elicited words (from 
both respondent groups) with sufficient frequency (at least 5%) were considered 
schematically strong. 
The shared associations suggested that the words could describe the concepts 
of both Indonesian culture and Indonesian design. As observed, the shared 
associations suggested that the perception on design was heavily affected by 
perception on culture. In other words, the perception about Indonesian design is 
cultural. Thus, it could be inferred that the shared associations with frequencies of 
more than or equal to 5% of the population of each group represented Indonesian 
cultural design characteristics. 
 
4.2.4. 2nd Part: Material Cultural Representativeness 
In the second part, the participants were asked to rank five materials (wood, 
bamboo, rattan, metal, and plastic) according to their perception of the corresponding 
material in context of representativeness of Indonesian culture. The participants were 
asked to give rank 1 to the material perceived as best representative of Indonesian 
culture and rank 5 to the material least representative of Indonesian culture. To 
analyze the result, the rank scores was normalized by converting rank 1=5 points, 2=4 
points, 3=3 points, 4=2 points, and 5=1 points. 
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Table 4.4. Means table for material cultural representativeness 
 
 
 
Figure 26. Mean chart of material cultural representativeness 
 
Based on the normalized scores, mean of each material was calculated (table 
4.3) and visualized in a bar chart (Figure 26). From the mean analysis, rattan ranked 
the highest as material that perceived as most representative of Indonesian culture. 
Furthermore, analysis of variance (ANOVA) was conducted to investigate whether 
there are differences between the material ranks. As exhibited by the table 4.3, there 
are significant differences between material ranks (p<0.01). To understand the 
differences further, post-hoc test of multiple comparison analysis was conducted. 
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Table 4.5. ANOVA table for material cultural representativeness. 
 
 
Table 4.6. Multiple comparison analysis table for each material 
comparison. 
 
The post hoc analysis of multiple comparison of each material showed that 
almost all comparison of material pairs is significantly different, except for the 
comparison of wood and bamboo, and comparison of metal and plastic.  
The analysis of multiple comparison suggests that rattan is significantly most 
representative of Indonesian culture, evident by the significantly highest mean 
compared to wood, bamboo, metal, and plastic. The chart (Figure 27) also suggests 
that natural materials (wood, bamboo, rattan) held significantly highest mean 
compared to the synthetic material (metal and plastic). 
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Figure 27. Chart of cell mean of material cultural representativeness 
 
4.2.5. Discussion 
This study was conducted to understand how culture affects the perception 
on design, in this case particularly on Indonesian culture and design. The stimuli acted 
as episodic inputs in the mental schema processing, while the responses were the 
results of the processing or instantiated schema (Brewer and Nakamura, 1984). 
However, the concepts that acted as stimuli (“Indonesian Culture” and “Indonesian 
Design”) were familiar concepts, thus the processing was more akin to memory recall.  
Meanwhile, as the study suggested there were shared knowledge and perception 
among the respondents, variability in associations also occurred. The variability could 
be explained by the differences in experiences, backgrounds, ethnicities, references, 
etc., and variability in individual schema. However, the high amount of sharedness 
could be contributed to the shared identity as Indonesians. Despite their diverse 
cultures and ethnicities, Indonesians see themselves as Indonesians first, and then 
their respective identity, such as ethnicity, religion, social class, status, etc. The word 
“Indonesia” in both stimuli triggered the cultural schema in the mental processing of 
the respondents. 
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Figure 28. Cognitive process of memory recall (adapted from model of 
Search of Associative Memory, Raaijmakers & Shiffrin, 1981) 
 
The model proposed above (Figure 28) attempted to explain the cognitive 
process involved in the experiment. In the experiment, the stimuli (“Indonesian 
culture” and “Indonesian design”) were processed by recalling the associations stored 
in the respondents’ memory. The memory contains various schemata that could be 
classified as generic, cultural, and individual. The cognitive process involves the 
process of identification and evaluation of associations. The result of this process is 
the rejection and affirmation of associations. In this experiment, the affirmation of 
association was the associated words. Since this process involved the memory recall 
from the three schemata categories, the results varied in their degree of sharedness. 
However, since the word “Indonesian” was part of both stimuli, the shared 
associations could be classified as part of cultural schema, while the associations not 
shared among the respondents (recalled by less than 5% of population) were 
considered as part of individual schema. 
The design industry in Indonesia has been blossoming in the last 10 years 
(Priyatna, D. in Hajihary, B. 2018). Indonesians have started to be exposed to a 
multitude of design styles largely in the wake of widespread internet usage in the 
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country. However, the development of design itself still derives inspiration from 
Indonesian cultural roots (Simanjuntak, J. in Hajihary, B. 2018). While the design 
styling orientation has shifted to the more contemporary style, culture is still the main 
selling point of Indonesian design. 
As such, the experiment conducted in this study strengthens the 
understanding of the development of Indonesian design. The experiment suggested 
that in the particular case of Indonesian respondents, culture have strong relationship 
to the respondents’ perception about Indonesian design. This result parallels the 
theory of cultural schema, in which culture influences the aspects of life, including the 
perception regarding a concept. 
Furthermore, some of the most elicited words in both groups were also 
shared (elicited in both groups). In this case, the words “traditional”, “batik”, 
“unique”, “diverse”, and “custom” (Figures 20 and 21) were considered the strongest 
in representing cultural schema and its associations with design. “Traditional”, 
“unique”, and “diverse” could be interpreted as the characteristics of both Indonesian 
culture and design, while batik is one of the cultural artifacts most known from 
Indonesia. Custom refers to the customary way of life in Indonesia, which could 
include artifacts, behaviors, and values. On the other hand, the strength of association 
obtained by the regression analysis suggested a similarity of mental processing among 
the respondents. Because of this, we deduced that Indonesian respondents’ strongest 
perception toward Indonesian design pointed more to the traditional design style. As 
such, the association between Indonesian culture and design was more to the 
traditional meaning of culture itself. This finding could be linked to the state of the 
design industry’s development in Indonesia, wherein the traditional sense of culture is 
interpreted in more contemporary ways. 
On the topic of furniture materials, the analysis of Indonesian culture 
representativeness showed that Indonesian participants tend to perceive natural 
materials as representative of Indonesian culture. This finding could be linked to the 
abundance of natural material in Indonesia. Furthermore, wood, bamboo, and rattan 
are materials that traditionally linked with Indonesian craft and furniture. Temporal 
factor contributes to this perception, since the availability of natural materials in 
Indonesia corresponds to the production of goods from the natural material. Natural 
material such as wood, bamboo, and rattan do not need much treatment before the 
material is ready to be manufactured. While the materials need to be treated (cut, 
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dried–sometimes application of anti fungal or anti insect chemical), the process is 
fairly simple, thus the production of craft and furniture from natural materials has 
already known in Indonesia since before modern time. 
On the contrary, the synthetic material such as metal and plastic require more 
sophisticated manufacturing–such as metal ore processing and plastic processing–that 
only available in the modern time. While metal is known and used as various tools 
since the Bronze Age, metal ore is difficult to obtain before the modern time and the 
rise of mining industry. Thus, natural materials such as wood, bamboo, and rattan are 
more prevalent to be used as craft and furniture material. The prevalence of natural 
materials as daily goods material contributes to the strength of cultural schemata. 
On the other hand, in the analysis, it was found that rattan considered as the 
most representative of Indonesian culture with significant difference compared to 
both wood and bamboo. The findings could be linked to the fact that Indonesia is the 
largest rattan source in the world, with 70% of the world’s rattan come from 
Indonesia (Nasendi, 1994). While wood is also abundant, the status as the world’s 
largest rattan producer contributes to the cultural schemata of rattan as culturally 
representative of Indonesian culture. In other words, rattan in Indonesians’s mind is 
“special” and there is sense of belonging to the Indonesian culture.  
 
4.2.6. Conclusion 
Research in culture and design are abundant. However, they mainly focused 
on the interpretation of culture to new artifacts or the reinterpretation of cultural 
artifact to modern design concepts (Nugraha, 2005; Lin, 2007; etc.). It is accepted that 
culture plays a part in influencing mental processes, and in turn is influencing the 
perception of, creation of, and behavior regarding artifacts. However, the way culture 
plays a part is a different, broad field that has not been much explored. 
This experiment tried to explore the relationship of culture and the 
perception regarding design. Utilizing the word association method, it was found that 
culture does have strong relationship on Indonesians’ perception toward design. 
However, the concepts explored (in form of stimuli: “Indonesian culture” and 
“Indonesian design”) were general and rather abstract concepts. This was evident in 
the high number of associations generated. It could be concluded that, in the case 
study involving Indonesian respondents to examine the effect of Indonesian culture to 
Indonesian design, the relationship of culture and the perception regarding design was 
	 52	
strong. However, since the stimuli were general concepts, further study should be 
conducted with more specific concepts to understand more about cultural schemata 
and design. 
 
4.3. Perception of material in context of best chair material. 
The preliminary experiment was conducted as a pre-test as part of research 
on Indonesian cultural schema in the context of furniture design. It attempted to 
discover the participants’ perception of furniture, particularly chairs, using a cultural 
schema theory approach. It was hypothesized that shared knowledge, perspectives, and 
opinions were shared by the majority of a given cultural group, signifies the existence 
of a strong cultural schema. This study was conducted to discover if a shared 
perception existed as part of a cultural schema regarding chair material and material 
combinations. Knowledge of cultural schema regarding chairs could be useful in the 
development of new furniture designs. This, in turn, could increase the 
competitiveness of the Indonesian furniture manufacturers in both domestic and global 
markets.  
 
4.3.1. Participants 
The participants of this study are 175 Indonesians. The participants were 
randomly chosen and there were no restrictions on the demographics due to the 
study’s objective of discovering general attitudes of Indonesians toward chair 
materials and material combinations.  
 
4.3.2. Procedure 
Participants were asked to answer two groups of questionnaires related to the 
chair material (5 questions). The materials considered in this study are wood, plastic, 
metal, bamboo, and rattan. These materials were selected because they are the most 
common materials found in the furniture industry. Fabric and cushion were omitted 
since fabric and cushion are considered additional components of a chair. 
The questionnaire was presented as statements regarding the best materials 
for a chair. The participants were asked to rate their answers using a 5-point Likert 
scale (5=strongly agree, 4=agree, 3=neutral, 2=disagree, 1=strongly disagree). The 
questionnaire was created using a Google Form and distributed via the Internet.  
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Table 4.7. Chair material experiment stimuli 
Category Statements 
Material Wood is the best material for a chair. 
Plastic is the best material for a chair. 
Metal is the best material for a chair. 
Bamboo is the best material for a chair. 
Rattan is the best material for a chair. 
 
4.3.3. Results 
The survey yielded 173 valid responses from 175 participants. The data was 
analyzed by assigning a value to each option using a Likert scale (5=strongly agree, 
4=agree, 3=neutral, 2=disagree, 1=strongly disagree) and calculating the sum of each 
material category’s score.  
 
              
Figure 29. Sum of material scores 
 
Figure 29 illustrates the attitudes of Indonesians regarding the best materials 
for a chair. Based on the chart, it could be inferred that generally Indonesians have 
positive attitudes toward the five materials (the sum of the scores were: wood=582, 
plastic=471, metal=513, bamboo=529, rattan=586). However, based on the sum of the 
scores, wood and rattan received the highest scores. Thus, it could be inferred that 
Indonesians consider wood and rattan to be best materials for a chair.  
Analysis of variance was conducted to investigate whether there are 
differences between each material in context of perception of best chair material. The 
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analysis result suggests that there are differences between materials (p<0.01).  
 
Table 4.8. ANOVA table of perceived best chair material 
 
 
To investigate further regarding the differences between the perceptions of 
best chair material, post-hoc test of multiple comparisons was conducted. From the 
ranking of means, it could be observed that the respondents consider rattan as best 
materials for a chair (mean=3,4), followed by wood (3,39) as the second best material 
for chair., bamboo (mean=3,07), metal (mean=2,97), and plastic(mean=2,73).  
 
Table 4.9. Means table for materials 
 
 
Figure 30. Ranking of means of each material group. 
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Table 4. 10. Mean differences between materials perceived as best chair 
material. 
 
 
 
The post hoc test of multiple comparisons showed that there are significant 
differences between materials.  In fact there are significant differences on almost all 
comparisons (p<0.05) except for comparisons of wood and rattan, and bamboo & 
metal which had the p value > 0.05. The result suggests that the respondents have 
rather strong opinion of the comparisons. The analysis suggests that wood and rattan 
both perceived as best material for chair. The mean chart of materials (Figure 31) 
perceived as best material for chairs showed that natural materials (wood, bamboo, 
rattan) is perceived as better material for chair. 
 
Figure 31. Mean chart of perceived best material for chair 
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4.3.4. Discussion 
The results suggest that Indonesians have strong and positive attitudes 
toward natural materials used in chair manufacturing. Rattan and wood specifically 
statistically significantly preferable compared to bamboo, metal, and plastic. The 
results suggest that Indonesians have strong and positive attitudes toward natural 
materials. The findings could be linked to the fact that Indonesia is a country rich in 
natural resources, including wood, rattan, and bamboo, leading to a wider use of 
natural materials in the furniture manufacturing. Thus, as the cultural schema 
developed, knowledge and positive attitudes toward natural materials have strongly 
been internalized in Indonesian users’ cultural schema. 
Wood is considered one of the best materials for a chair, however it is 
considered the best in more general context. The use of wood in various objects is 
common worldwide, since wood (in various species and variants) is natural resources 
of almost all continents in the world. Despite the extensive use of wood in Indonesian 
cultural artifacts and tradition, the general use of wood worldwide and the participants’ 
knowledge regarding the matter remove its exclusivity in context of Indonesian 
culture and its related schemata.  
On the other hand, rattan and bamboo are also used extensively in daily lives. 
However, the use of rattan and bamboo are relatively regional compared to wood. The 
use of rattan and bamboo in distinguished cultural artifacts such as angklung 
(Sundanese musical instrument, in form of suspended bamboo tubes in bamboo frame, 
bound by rattan cord that listed in UNESCO Intangible Cultural Heritage (UNESCO, 
2013), and arbitrary cultural artifacts such as furniture, woven rattan mat (tikar), 
basketry, construction element, crafts, etc. are more associated with cultural activity 
that in turn form the cultural schema. Rattan and bamboo are extensively used in 
Indonesian’ cultural activity and daily lives due to its abundance in Indonesia 
(Byastiakova et al, 2003; Siebert, 2005; Sastry, 2002) and their relatively easy 
procurement compared to wood. Rattan in particular is a plant native to Indonesia 
with 70% of the world rattan consumption originated from Indonesia’s export 
(Nasendi, 1994), while bamboo has wider distribution in Asia Pacific (Byastiakova et 
al, 2003). Rattan that was harvested to be exported and supplied rattan furniture 
industry mainly comes from Sulawesi and Kalimantan (Nasendi, 1994). However, in 
context of industry, rattan industry (mainly furniture and home accessories) is 
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blooming in the island of Java. The center of Indonesian rattan industry is located in 
the city of Cirebon, West Java (Nasendi, 1994). The high exposure of rattan and 
bamboo contributes to the development of cultural schema related to material. 
However, the experiment result suggests that rattan is more preferable as chair 
material compared to bamboo. 
Other factors, such as the sustainability of material supplies and the 
environmental concerns should also be considered in developing new designs. The 
findings of this study suggesting strong preferences toward natural materials may be 
counterproductive to these concerns. While wood is the main concern in terms of its 
sustainability and environmental issues, rattan and bamboo are considered to be two 
strong alternatives due to their relatively higher sustainability. The findings also 
suggest that design development using rattan and bamboo as the furniture materials 
could increase Indonesian furniture manufacturers’ competitiveness in the domestic 
market.  
Although the findings of this study suggesting strong preferences toward 
natural materials, factors such as the sustainability of material supplies and the 
environmental concerns should also be considered in developing new designs. 
Therefore, the positive perception of rattan suggested in this study does not contradict 
the sustainability and environmental issue, due to rattan’s relatively higher 
sustainability. The findings also suggest that design development using rattan as 
furniture materials could increase Indonesian furniture manufacturers’ 
competitiveness in the domestic market. Considering both the environmental and 
sustainability concerns, and based on the study findings, rattan is a good candidate for 
further design development.  
 
4.3.5. Conclusion 
As a country located in the equator, Indonesia is blessed with vast tropical 
rainforest that housed various plants that could be developed as furniture material 
including wood, rattan, and bamboo. The availability of the resources strengthens its 
position in the presence of synthetic materials such as metal and plastic. Thus, 
Indonesians’ attitudes showed most positive toward natural material. Furthermore, 
throughout the experiments, rattan is found as preferable as material in context of 
chair material. The findings showed that rattan is potential material to be developed 
further. Furthermore, since the participants of both experiments are Indonesians, the 
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experiments showed that general attitude and perception towards rattan are positive. 
Thus, rattan is a good material to be developed for designs marketed in domestic 
market.  
It is important to note that the experiment did not consider the automatic 
characteristics of schema processing. Due to the nature of a random Internet survey, 
the time to complete the questionnaire was not measured. Further study with an 
application of time-restriction method would be appropriate. Furthermore, in order to 
increase the competiveness of Indonesian furniture in the domestic market, culture-
sensitive design that considers the Indonesian cultural schema should be developed. 
In this case, a further study with an in-depth analysis of culture and design should be 
conducted.  
 
4.4. Summary 
This chapter explored the role of cultural schemata in the perception and 
attitudes toward design and material preference. The first experiment was conducted 
to understand the strength of the Indonesian cultural schema in the perception toward 
design. The experiment utilized the word association method to best understand the 
automatic processing of cultural schema in mental processing. The experiment’s 
result suggested a strong association between culture and the perception on design, 
particularly in the case of Indonesian culture and design. In other words, the 
Indonesian cultural schema possesses a strong affect to Indonesians’ perception of 
design. This experiment also gave insight to the respondents’ perception of the 
strongest characteristics of Indonesian design: “traditional”, “batik”, “unique”, 
“diverse”, and “custom” (Figures 20 and 21). These words could be perceived as 
Indonesian design characteristics. However, since the stimuli were general concepts, 
further study should be conducted with more specific concepts to understand more 
about cultural schemata and design.  
The second part of the first experiment focused in cultural representativeness 
of material in context of Indonesian culture. The finding suggests that Indonesian 
perceived natural material (wood, bamboo, and rattan) as better representation of 
Indonesian culture in context of material. The experiment also found that rattan is 
perceived as material most representative of Indonesian culture. 
The second experiment explored the attitudes of Indonesians regarding chair 
materials. The experiment result suggested that the Indonesian respondents had 
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positive attitudes toward natural materials: wood, rattan, and bamboo. However, the 
sustainability issue that surrounds wood suggests that rattan and bamboo have more 
potential to be developed. Furthermore, rattan as chair material has been long 
established as an industry in Indonesia. Combined with the fact that Indonesia is the 
world’s most prominent rattan producer, rattan is the best candidate to be further 
explored as furniture material. These two experiments were conducted to lay ground 
for a further study in exploring cultural schema in a more specific context: rattan 
furniture. 
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Chapter 5 
 
Cultural Schemata in Perceiving Design: Rattan 
Furniture 
 
 
 
 
 
 
 
5.1. Introduction 
The previous experiment suggested strong cultural schema in Indonesian 
respondents’ perception on Indonesian culture and design. However, the concepts 
tested were general. Thus, an experiment to explore cultural schema with a more 
specific concept was conducted. 
The experiment was conducted to understand the perception regarding rattan 
chair, particularly the chair’s relationship with culture. The experiment was designed 
based on the cultural schema theory, which theorized that people from the same 
culture held similar beliefs, values, and perception. In this experiment, the theory was 
tested against three rattan chair stimuli. The rattan chairs were selected as stimuli 
following the result of the previous experiment, wherein it was found that Indonesian 
respondents considered rattan as the best material for chairs. 
 
5.2. Experiment objective 
The objective of this experiment was to gain insight of the strength of 
cultural schema. The insight hopefully could contribute to a further understanding of 
how different factors influence perception as part of cultural schema. Furthermore, the 
relationship between different schemata as part of cognitive processing in perceiving 
the stimuli was investigated. This study aims to contribute to the design psychology 
field with emphasis on cultural study. 
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5.3. Method and Stimuli 
The stimuli used in this experiment were three iconic rattan chairs. The 
chairs were selected by collecting iconic rattan chairs and narrowing them down to 
three through a focused group discussion between two designers and three design 
lecturers in Institut Teknologi Bandung (Bandung Institute of Technology). The 
chairs were selected considering their iconic statuses and wide exposures to the 
Indonesian population. The iconic chairs’ wide exposures and familiarity among the 
Indonesian respondents were factors in the formation of schema. In this case the 
presented stimuli were aimed to activate the schema related to the chairs, and in turn 
trigger feelings, tastes, opinions, and perceptions. 
 
5.3.1. Stimuli 
The three stimuli were the Peacock chair (from Southeast Asia, most likely 
the Philippines, 19th century), the Papasan chair (from Southeast Asia, 20th century, 
1950s), and the Lukis chair (from Indonesia, contemporary time). 
 
Table 5.1. Rattan chairs as stimuli: Peacock chair (A), Papasan chair 
(B), Lukis chair (C). 
Code Name Images Origin 
A Peacock 
Chair 
 
Southeast Asia 
19th Century 
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B Papasan 
Chair 
 
Southeast Asia 
20th Century 
C Lukis 
Chair 
 
Indonesia 
2016 
 
The chairs were selected as representations of iconic rattan chairs of their 
respective era. The Peacock chair (A) was the representation of rattan chair design of 
the 19th century, even though its popularity extended to the 20th century. The Papasan 
chair was popularized in the 1950s, thus could be considered an iconic rattan chair 
design from the 20th century. Meanwhile, the Lukis chair was a very successful design 
both from the design and commercial perspectives in reaching an iconic status in 
contemporary time. 
Although from the three rattan chairs, only one (Lukis chair) could be 
confirmed to have originated from Indonesia (thus making the obvious connection 
between cultural schema and design), all three chairs are popular in Indonesia. 
Therefore, the exposures to the chair designs brought the chairs to the Indonesians’ 
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consciousness, and those chairs have become part of the Indonesian cultural schema 
due to the ubiquity of rattan in Indonesia 
 
5.3.2. Experiment method 
The method used in this experiment was the semantic differential. The 
semantic differential method employs pairs of adjectives to measure attitudes, 
emotional responses, and opinions. Osgood, Suci, and Tannenbaum (1957) 
categorized the common adjectives used in semantic differential experiments into 
three dimensions:  evaluative, potency, and activity. These three dimensions 
encompass lists of adjectives commonly used in semantic differential tests. However, 
since this research leaned more toward culture, particularly Indonesian culture, the 
adjectives were selected from the previous experiment concerning Indonesian design 
and culture. 
In this experiment, the word pairs used originated from the previous 
elicitation or word association experiment. In this experiment, the respondents were 
asked to elicit words that first came to mind when presented with the stimulus phrases 
“Indonesian culture” and “Indonesian design”. Since the nature of word association is 
to elicit the first words that come to mind when presented with stimuli, of course the 
words would not be limited to adjectives, but would include nouns, verbs, and 
adverbs. Therefore, we filtered the adjectives from the other words in accordance to 
the Indonesian dictionary (KBBI). [Appendix 1] 
In the analysis process, it was found that there were adjectives elicited in 
both groups (“Indonesian culture” and “Indonesian design”). This suggested these 
adjectives were ingrained as strong cultural schema in relation to design. As such, we 
could say these adjectives could be used to explain the characteristics of both culture 
and design. It was suggested that the respondents’ perception of Indonesian design 
was strongly influenced by culture. This outcome was consistent with the previous 
parallel finding between spatial dimension of culture theory (Siu, 2005; Ardila, 2005; 
Shore, 1996) and the three levels of design features (Norman, 2005). 
On the other hand, a schematically strong concept could be explained by the 
frequency of word elicitation. As shown in Figures 20 and 21, among the most 
elicited words from each group, while it was evident some words were repeated, not 
all of them were adjectives. As such, the adjectives used in the sematic differential 
experiment were selected based on these criteria: the adjective should be 
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schematically strong; the adjective should be repeated in both groups (“Indonesian 
culture” group and “Indonesian design” group); additionally, the adjective should be 
repeated by more than 5% of the respondents (Schmitt, 1998). 
Similar adjectives, such as “attractive”, “pretty”, and “beautiful”, were 
considered representative of a similar context, thus only one adjective, “beautiful”, 
was selected to avoid ambiguity. Other adjectives that matched the criteria were 
“unique”, “natural”, “diverse”, “ethnic”, and “traditional”. Since “ethnic” and 
“traditional” represented a similar concept, the adjective “traditional” was chosen. 
Moreover, since the adjective “diverse” represented the concept of quantity, it was 
decided the word would be omitted to avoid an ambiguous result. 
While the previous adjectives represented more of the visual impression 
and/or were evaluative, one more category was added to measure feeling and 
emotion, namely the affective category. The adjectives used in this category were not 
from the word association experiment, but instead were general adjectives which 
represented feelings and emotions (like-dislike, inspired-uninspired). Overall, there 
were six adjectives used in the experiment. 
Furthermore, the six adjectives were paired with their respective antonym 
based on the dictionary. Adjectives with more than one antonym were discussed 
further to select an antonym for each that best represented the context of this 
experiment. Thus, the pairs were as follows: 
Beautiful – ugly 
Unique – ordinary 
Natural – synthetic 
Traditional – contemporary 
Like- dislike 
Inspired- uninspired 
 
5.3.3. Building of Instrument 
A questionnaire was developed to measure the responses to the three stimuli. 
The objective of this experiment was to measure the strength of cultural schema 
(represented by the adjectives selected from the previous word association 
experiment) on the respondent’s perceptions of the three stimuli. 
The questionnaire consisted of six pages: The first page was the introduction, 
wherein the respondents were presented with the short background of the research, 
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including the identity of the researcher and a statement concerning the confidentiality 
of the data. In the second page, the respondents were presented with demographic 
questions, such as gender, age, occupation, and education. The second round of 
questions were those regarding the respondents’ familiarity with rattan chair design, 
and their preference toward rattan chair. The third page consisted of instructions on 
how to do a semantic differential test with a slider as tool. 
The fourth page was the semantic differential test for the first stimulus: 
Peacock Chair, or Chair A. To ensure the concept being measured was consistent 
across the respondents, each pair of adjectives was attached to a question that 
represented the concept of the adjectives. The semantic differential was measured 
with a slider scale, with 0-100 measured range. The slider and scale were selected 
rather than the traditional 5 to 9 point scale to better measure the responses and avoid 
bias, such as middle point bias. In this scale, the adjectives from the word association 
experiment were placed in the 100 scale (maximum), while their respective antonym 
in 0 (minimum). 
 
Table 5.2. Adjectives and questions utilized in the experiment 
Pair of adjectives Parameter Question 
Ugly-Beautiful Aesthetics What aesthetic impression 
do you get from the chair? 
Ordinary-Unique Uniqueness What level of uniqueness do 
you think the chair is? 
Synthetic-Natural Nature Image What natural visual 
impression do you get from 
the chair? 
Contemporary-Traditional Culture Image What cultural image 
impression do you get from 
the chair? 
Dislike-like Affection How do you feel about the 
chair? 
Uninspired-Inspired Level of Inspiration What do you feel about the 
chair design? 
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These questions were first tested on limited respondents. The respondents 
were then interviewed about the clarity of meanings and whether there was ambiguity 
among the questions and/or adjectives. In this step, the questions were fine-tuned 
based on the respondents’ input. The result of this step was the elimination of the pair 
“inspired-uninspired”, since the respondents reported ambiguity in how they 
perceived those adjectives. 
The fifth and sixth pages contained the same sets of questions and adjectives, 
but with different stimuli. The fifth page contained the Papasan chair (Chair B) and 
the sixth contained the Lukis chair (Chair C). The total questions in this experiment 
were 30. 
The next step was to measure the reliability of the instrument by calculating 
the Cronbach’s alpha. The questionnaire was then distributed via Surveymonkey in 
June 2019. However, the respondents were selected and guided by the researcher. 
This step yielded 31 respondents, whose responses were then calculated to obtain the 
alpha value. It was found that the alpha value was larger than 0.7 (Alpha=0,87). Thus 
the instrument (questionnaire) was deemed to have sufficient internal consistency to 
be considered reliable to be used in a larger scale research. 
 
5.4. Participants 
The experiment was conducted online, utilizing the survey platform, 
SurveyMonkey. The survey was distributed through social media for three days in 
June 2019. The experiment yielded 66 responses, however, only 55 were valid.  
Among the respondents, 42% were female and 58% were male. The respondents aged 
from 24 to 54 years old, with last educations ranging from high school graduates to 
PhDs. Furthermore, 85% of the respondents reported familiarity with various rattan 
chair designs, whereas 15% reported being unfamiliar with such. In terms of 
preference of rattan chair, 85% reported that they liked rattan chairs, while 15% 
disliked them. The average completion time of this 30-question experiment was 4 
minutes and 15 seconds. 
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5.5. Results Relationship between stimuli 
To understand the relationship between the stimuli (chairs A, B, and C), a 
post-hoc ANOVA analysis was conducted against each parameter. The analysis was 
conducted with the statistics software, StatView. 
 
1. Parameter: Aesthetics 
ANOVA analysis for Aesthetics parameter result suggests that there are no 
differences between groups (p>0,05). However, further analysis of multiple 
comparison was conducted to investigate the differences between the 
responses of each stimulus. 
 
Table 5.3. ANOVA table of Aesthetic parameter  
 
 
 
Table 5.4. Multiple comparison table of Aesthetic parameter for 
comparison of each stimulus 
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Figure 32. Bar chart of mean of stimuli for Aesthetic parameter 
 
No significant difference between the stimuli. The perceptions of aesthetics 
(attractiveness) were similar across respondents to the three stimuli. 
 
2. Parameter: Uniqueness 
ANOVA analysis for Uniqueness parameter result suggests that there are 
differences between groups (p<0,05). Therefore, further analysis of multiple 
comparisons was conducted to investigate the differences between the responses of 
each stimulus. 
 
Table 5.5. ANOVA table of Uniqueness parameter 
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Table 5.6. Multiple comparison table of Uniqueness parameter for 
comparison of each stimulus 
 
 
 
Figure 33. Bar chart of mean of stimuli for Uniqueness parameter 
 
There were significant differences in the respondents’ perceptions of 
uniqueness between chairs A and B, while there was no significant difference in the 
perception on uniqueness between A and C, and B and C. The graph also showed that 
chair A was perceived as the most unique compared to B and C. 
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3. Parameter: Nature Image 
ANOVA analysis for Nature Image parameter result suggests that there are 
differences between groups (p<0,05). Therefore, further analysis of multiple 
comparisons was conducted to investigate the differences between the responses of 
each stimulus. 
 
Table 5.7. ANOVA table of Nature Image parameter  
 
Table 5.8. Multiple comparison table of Nature Image parameter for 
comparison of each stimulus 
 
 
 
Figure 34. Bar chart of mean of stimuli for Nature Image parameter 
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The chart showed that chair A was perceived as the most natural, and C as 
the most synthetic. 
There were significant differences in perceptions of nature image between 
chairs A and C, and B and C. This result suggested that chair C was significantly 
perceived as more synthetic compared to A and B. 
 
4. Parameter: Culture Image 
ANOVA analysis for Culture Image parameter result suggests that there are 
differences between groups (p<0,05). Therefore, further analysis of multiple 
comparisons was conducted to investigate the differences between the responses of 
each stimulus. 
Table 5.9. ANOVA table of Culture Image parameter 
 
 
Table 5.10. Multiple comparison table of Culure Image parameter for 
comparison of each stimulus 
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Figure 35. Bar chart of mean of stimuli for Culture Image parameter 
 
The results showed that chair A’s cultural image is significantly different 
from both chair B nd chair C. This finding suggested the respondents had strong 
perceptions of cultural image of chair A. The bar chart showed that chair A was the 
most traditional, while C was the most contemporary. 
 
5. Parameter: Affection 
ANOVA analysis for Affection parameter result suggests that there are 
differences between groups (p<0,05). Therefore, further analysis of multiple 
comparisons was conducted to investigate the differences between the responses of 
each stimulus. 
Table 5.11. ANOVA table of Affection parameter 
 
 
 
 
 
 
0
10
20
30
40
50
60
70
80
90
100
C
el
l M
ea
n
A B C
Cell
Interaction Bar Plot for Culture Image
Effect: Category for Culture Image
Error Bars: ± 1 Standard Deviation(s)
2 7033.939 3516.970 5.433 .0052 10.866 .852
162 104863.636 647.306
DF Sum of Squares Mean Square F-Value P-Value Lambda Pow er
Category for Proeferencs
Residual
ANOVA Table for Affection
	 74	
Table 5.12. Multiple comparison table of Affection parameter for 
comparison of each stimulus 
 
  
 
Figure 36. Bar chart of mean of stimuli for Affection parameter 
 
The results showed there were significant differences in affective responses 
between chair C and both chair A and B. This result suggested that the respondents 
liked chair C more compared to A and B. 
 
5.6. Discussion 
Rattan, as one of Indonesia’s main exports, is a material that is abundant in 
the country. The rattan furniture industry in Indonesia is more export-oriented. 
Traditionally, rattan rod is used as building material, while its skin is weaved into 
mats, bags, hats, etc. The use of rattan as furniture itself began as part of the British 
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furniture industry in the end of the 19th century, which popularized the use of rattan 
weaving as alternative to seat cushions and backrests. 
The ANOVA analysis showed that the respondents had significantly 
different perceptions of the stimuli on most of the parameters tested. The only 
parameter that showed no significant difference in responses to the three stimuli 
compared was Aesthetics. A closer look at the bar chart suggested that the 
respondents perceived the chairs A, B, and C as similarly highly aesthetic. 
On the Uniqueness parameter, the chart suggested that chair A was perceived 
as the most unique with significant difference compared to B. However, there was no 
significant difference on the uniqueness level on the comparison between chairs A 
and C, and B and C. This result could be explained by the difference in style between 
chairs A, B, and C. Among the three chairs, A was more decorative in style compared 
to B and C. Furthermore, chair A was more explorative in its treatment of rattan. In 
chair A, different parts of rattan served two distinct functions: as chair structure 
(rattan rod/batang) and decorative element (rattan rope/pitrit). In contrast, the rattan 
in chairs B and C functioned as chair structure while also designed to be an aesthetic 
element without being decorative. The contrast in design style between chair A 
compared to B and C created significantly different perceptions from the respondents. 
The Nature Image parameter showed a different pattern of perception 
differences among the respondents. The chart suggested that chairs A and B were 
perceived as more natural compared to C, as evident by the p value of comparison 
between A and C, and B and C. This result suggested that, among the three chairs, C 
was perceived as the most synthetic in image. 
Culture image was associated with time, as evidenced by the analysis result. 
The result showed the respondents possessed strong opinions of traditionality on chair 
A compared to cahir B and C. Chair A was considered the most traditional, followed 
by B then C. Chair A itself originated from the late 19th century, although other than 
its origin from Southeast Asia, its exact history was unknown. Chair B originated 
from the 1960s, and chair C from the 2010s. As we can see from the timeline, chair A 
was the oldest, followed by B, then C. As such, chair A had a longer time of exposure 
to the Indonesian masses, thus was stronger in the cultural schema compared to B and 
C. The familiarity has built a strong mental representative, which in time became part 
of cultural schema, and in temporal context, “old”. Thus, chair A was considered the 
most traditional. Another explanation is that the design of chair A, which was more 
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decorative and ornamental, was true to the style of the 19th century and associated 
with traditional style. However, as we can see, chairs B and C were both scarce of 
ornaments, thus perceptions of culture image differences were not significant. 
Therefore, it could be inferred that the main factor that influenced the perception of 
culture image was temporal factor that linked to exposure to the masses’ 
consciousness and the decorative style of the chairs that denotes traditional style. 
The Affection parameter suggested an inverted pattern compared to the other 
parameters. In Aesthetics, Uniqueness, Nature Image, and Culture Image parameters, 
chair A was consistently scored as the highest in mean, but in the Affective 
parameter, the highest mean belonged to C, followed by B, then A. Moreover, the p 
value suggested that chair C was perceived as more likeable compared to A and B. 
This outcome suggested that, regardless of other parameters (Aesthetics, Uniqueness, 
Nature Image, Culture Image—characteristics of Indonesian cultural design), chair C 
was still more likeable. This yield also suggested that the characteristics of Indonesian 
cultural design have little to do with their likeability. 
However, it should be noted that chairs A, B, and C represented rattan chair 
design styles from different eras. Chair C was the most contemporary, thus resonated 
more to the respondents compared to A and B. While chair A as an entity have had 
more exposure to be perceived as “Indonesian cultural design” compared to B and C, 
the reality of mental representation of the visuals of today’s world, wherein the 
respondents are living, shaped the tastes and preferences to be more aligned with 
chair C. Therefore, while chair C could be inferred as part of cultural schema due to 
its material and designer origin, it was also part of the schematic organization of 
“contemporary design” and “rattan furniture”. These schemata could be inferred as 
part of the generic schema if shared among the population, and of individual schema 
if not shared. 
Moreover, chair C was confirmed to have been designed by an Indonesian 
(designed by Abie Abdillah, 2016). It was possible there were underlying cultural 
elements recognized unconsciously by the Indonesian respondents. These findings 
also confirmed the statement that Indonesian design development in contemporary 
time has shifted in its way in interpreting Indonesian cultural capital, of which 
cultural elements were interpreted in contemporary style (Hajihary, 2018). In this 
case, rattan, as material and production technique, was the cultural element. 
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The analysis also suggested that the main factor that affected perception 
differences among the stimuli on each parameter was the temporal factor. Each rattan 
chair was a representation of a different era, with the most recent perceived as being 
the most likeable, and the oldest perceived as being most traditional. As such, while 
the findings confirmed the strength of cultural schema (the oldest being the most 
known, thus perceived having the strongest Indonesian cultural design 
characteristics), the newest chair was more preferable, considering the shift in taste 
and lifestyle. This could be linked to the level of awareness of rattan furniture design 
of the respondents, of which 85% were familiar with various rattan furniture designs. 
As such, the respondents were aware of the development of rattan furniture, and this 
awareness contributed to the mental representation of rattan furniture as part of 
“rattan furniture schema” and the schema’s relationship with the “Indonesian cultural 
design schema”, thus the respondents could temporally distinguish between old and 
new designs. 
The differences in how the respondents perceived the stimuli also gave 
insight in how schemata, in particular cultural schema, were processed in response of 
the stimuli. In this experiment, the respondents were given two stimuli in each point 
of semantic differential experiment. The first stimulus presented the chairs, and the 
second had the parameters. Despite the number of stimuli and parameters, at one time 
the respondents were only given one stimulus and one parameter. When presented 
with the stimulus, the schematic processing occurred with chairs A, B, and C, and 
with pairs of adjectives as episodic inputs; and the responses were the instantiated 
schemata. In other words, the respondents were presented with at least two inputs to 
be processed. The cultural schema actively guided the respondents in relation to the 
adjective pairs that came from the previous experiment as strong characteristics of 
Indonesian cultural design. The strength of cultural schema is represented by the score 
of each parameter. 
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Figure 37. Proposed framework of cognitive processing of schemata in 
processing two inputs 
 
The framework (Figure 37) showed the mental processing of stimuli in 
relation to schemata: individual, generic and cultural. As could be inferred from the 
framework, the mental processing was the interaction between various schemata and 
the stimuli (episodic inputs). The stimuli then activated responses from the 
appropriate schemata. In the process of schema activation, the mental processing 
involves categorization, identification, affirmation, and rejection of concepts and 
mental representations organized in the schema. 
 
5.7. Conclusion 
This experiment was part of the study of cultural schemata and their effect in 
design perception. In contrast with the previous experiment, wherein general concepts 
were examined, this experiment focused on how cultural schema works in perceiving 
a specific concept. 
In the previous experiment, the respondents were presented with only one 
stimulus at a time. Therefore, the process was identification of associated concept to 
the stimuli, thus closer to the process of memory recall. However, the process of 
identification, affirmation, and rejection also occurred in the way the respondents 
recalled the appropriate associations. 
The two experiments in the subject of Indonesian design and culture 
suggested that the Indonesian respondents had similar perceptions, particularly toward 
more general concepts (“Indonesian Culture” and “Indonesian Design”); meanwhile, 
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more specific concepts (e.g. rattan chair designs) indicated more variability in 
perceptions. Thus, it could be inferred that cultural schema was strong on the more 
general culture-related concept, while a specific concept’s mental processing gave a 
more significant role to the individual schema. However, to strengthen the findings, 
more experiments with different stimuli or different respondents from different 
cultures would be imperative. 
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Chapter 6 
 
Conclusion 
 
 
 
 
 
 
 
 
 
6.1.        Conclusion and Discussion 
Culture as an inseparable aspect of human life undoubtedly casts strong 
influence to design. The association of culture with design has been widely studied 
from various points of view. This study attempts to contribute to the vast body of 
knowledge of culture and design from the cognitive point of view. This study 
explores the role of culture for designers in design production process, and for users 
in design interpretation process. This chapter will discuss the main findings of the 
study. 
The study explored cultural schema as the smallest unit of culture that could 
be analyzed cognitively. Cultural schema plays a part in design production and design 
interpretation. In design production, cultural schema poses opportunities and 
constraints in developing a new design or cultural artifact. In this sense, a designer 
should be able to recognize the opportunities and overcome the constraints. It is 
important for a designer to acknowledge the hold of culture within oneself and to be 
able to identify the opportunities and constraints to be able to produce better designs. 
On the other side, cultural schema also influences the perception of a user in 
interpreting stimuli. In this study, the word “culture” was attached to materials and 
designs to understand whether culture held influence in differentiating various 
materials and designs in the user’s perception. The study found that culture, to some 
extent, influenced the user’s perception. Cultural schema—constructed from the 
internalization of information, environment, social life, and lifestyle—affects 
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perception, based on the familiarity to the stimulus. In this case, the study found that 
Indonesians had strong and positive attitudes toward natural materials used in chair 
manufacturing. Since Indonesia is a country rich in natural resources, natural 
materials are widely used in furniture manufacturing. Thus, as the cultural schema 
developed, knowledge and positive attitudes toward natural materials have strongly 
been internalized in Indonesian users’ cultural schema. Furthermore, natural materials 
considered as more representative of Indonesian culture compared to synthetic 
materials. 
In the experiments conducted in this study, it was found that in the cognitive 
processing of stimuli, there were affirmation and rejection processes in terms of 
cultural schema processing. In artifact production (design process), designers undergo 
cognitive processing of identification of opportunities and constraints presented by 
culture while interacting with stimulus inputs in the form of design objective/concept. 
Therefore, the affirmation and rejection processes occur while the designer is 
identifying elements of culture that are appropriate with the design objectives. 
On the other hand, in the word association experiment (memory recall), the 
respondents were presented with familiar stimuli, and recalled the association of the 
stimuli. In the process of recall, the respondents affirmed and rejected various 
concepts that existed in the schema to produce words associated with the stimuli. The 
cultural schema itself manifests in the shared associations among the respondents. 
The similarity in cultural background in which the respondents are immersed 
contributed to the shared associations among the respondents. From this experiment, a 
cultural design characteristic of Indonesian design was identified. 
A similar processing occurred in the cultural schema and design perception 
experiment. The stimuli acted as episodic inputs that were cognitively processed by 
rejecting and affirming concepts derived from cultural schema in the form of 
adjective pairs (parameters), resulting in the strength of cultural design characteristics 
that corresponded to the strength of cultural schema. In this experiment, it was found 
that while the scores of cultural design characteristics were high, indicating the 
strength of cultural schema in the design along the temporal line, the likeability of the 
stimuli was affected mainly by individual schemata. 
An important variable to note is time, in relation to the instant processing of 
schemata (each experiment was conducted with a limited time for completion) and to 
the concepts of “old” and “new” perceived by the contemporary respondents. It was 
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found that while the role of culture was strong in producing and perceiving design 
stimuli, the contemporary time in which the respondents live also affected the 
respondents’ perceptions. This also gave insight to the shift of Indonesian design 
development: cultural elements embed in contemporary design style. 
Despite the limitations of this study, it is clear that culture holds influence to 
design, both in the creating and perceiving processes. As such, a designer’s and user’s 
cultures should be taken into account in designing a new product. This study hopes to 
contribute as a basis to understand culture and design deeper, so that the 
understanding in turn may contribute to the design science field. 
 
6.2.    Limitation of The Study 
There is no study that encompasses all aspects of knowledge in its field. 
There are limitations on each study that should be discussed. Limitations should not 
be seen as a failing in conducting research, but as a challenge and foundation to build 
subsequent researches. 
The study was conducted in Indonesia, with Indonesian respondents. 
Indonesia is a large and diverse country with hundreds of ethnicities that possess 
different cultures. The study was conducted with a sampling method that did not 
encompass all ethnicities and cultures in Indonesia. As such, future studies with larger 
demographic sampling would be prudent. 
On the other hand, the focus of this study was the schematic cognition of 
culture and culture’s relation to design. This study touched the role of culture in the 
form of cultural schema in design process, how culture influences perception, and 
whether there are other variables involved in perceiving stimuli. However, this study 
lacks deeper insight on the details of design process. Furthermore, the object of this 
study was limited to furniture with rattan as material to determine the experiment 
samples and to see how the hypothesis works, thus this study calls for further studies 
with other objects. 
 
6.3. Future studies 
While this study presented interesting results regarding culture and design 
from the cognitive standpoint, several issues need to be discussed further to gain 
comprehension and understanding on the relationship between culture and design. As 
discussed in the limitations of this study, several suggestions for future research could 
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be presented. A closer look on how design process is influenced by culture, and the 
application of this study’s approach with objects other than furniture are some 
examples of issues that would be prudent to be addressed in future studies. 
This study resulted in a deeper understanding on how culture plays a role in 
the three aspects of design: the user, the designer, and the design itself. The study was 
conducted in several stages as follows: 
First, we limited the scope of the study to a study of culture in the context of 
cognition and culture’s role in design process. This study attempted to explain the 
cognitive processes involved in designing a culture-based product by examining the 
interpretation and production of cultural artifacts. It was found that culture presented 
constraints and opportunities in designing a product. These are not always recognized 
by the designer, thus it is important to examine deeper the design process in which the 
constraint and opportunities are overcome and realized. These are worth researching 
further. 
Second, the study experimented in the associations between culture and 
design (in particular Indonesian culture and design) by employing the word 
association method. The experiment showed that there was strong association 
between the two variables. The experiment also gave insight to the identification of 
Indonesian cultural design characteristics. A supplementary experiment on attitudes 
regarding chair material in a cultural group (in this case Indonesian) was also 
conducted. The study found that Indonesian respondents had strong positive attitudes 
toward natural materials, such as wood, bamboo, and rattan. The familiarity and 
extensive use of natural materials in Indonesian culture guided the respondents’ 
positive attitudes. 
Third, the study experimented on the strength of Indonesian cultural design 
characteristics toward three rattan chairs as stimuli. The experiment suggested that 
while the most familiar and temporally old stimulus was perceived as the strongest in 
having Indonesian cultural design characteristics, the temporally new stimulus was 
more likeable/preferred, indicating other variables besides culture affecting the 
perception of likeability. 
Overall, we found that culture plays a significant part in design for the 
designer, the user, and the design itself. The study of culture and design is a broad and 
interesting subject, and we expect our study could entice fellow scholars to further 
explore the subject, particularly in the design product context.	
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APPENDIX 1 
 
1.1. Result of Word Association experiment 
 
Ind.	Design	 Ind.	Culture	
total	words	 231	 Total	words	 240	
advertisement	 1	 accent	 1	
aesthetic	 1	 accessories	 2	
ancestor	 1	 acculturation	 1	
ancient	 1	 adhere	 1	
angklung	 1	 adressing	 1	
angkot	 1	 ancestor	 2	
animal	 1	 ancient	 2	
animism	 1	 Angklung	 3	
artifact	 2	 animism	 1	
Asia	 1	 area	 2	
attractive	 1	 art	 5	
authentic	 1	 Asia	 1	
backward	 1	 asset	 1	
bamboo	 9	 assimilation	 1	
Bandung	 1	 attitude	 1	
batik	 16	 attractive	 5	
beautiful	 5	 Bali	 2	
behavior	 1	 bamboo	 2	
biological	 1	 barong	 1	
boat	 1	 batik	 16	
bold	 2	 beach	 1	
brick	 1	 beautiful	 19	
bright	 3	 behavior	 2	
brilliant	idea	 1	 bhinneka	tunggal	ika	 1	
brown	 4	 black	 1	
candi/temple	 3	 bright	 1	
canting	 1	 brown	 2	
carving	 12	 calm	 2	
caste	 1	 candi/temple	 1	
ceramics	 3	 carving	 2	
chair	 2	 ceremony	 2	
cheap	 2	 charm	 1	
circular	 1	 cheating	 2	
civilization	 1	 clear	 1	
colourful	 5	 clothes	 3	
comfortable	 2	 colour	 2	
competitive	 2	 colourful	 4	
complex	 4	 comfortable	 1	
contemporary	 1	 complex	 1	
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copy	 4	 conference	 1	
costume	 4	 controversial	 1	
craft	 4	 cool	 2	
craftsmen	 1	 cooperation	 2	
creative	 4	 corruption	 1	
criterion	 1	
corrupton	colluison	
nepotism	 1	
cultural	 15	 country	 1	
culture	 1	 courtesy	 1	
cultured	 1	 courtesy	 7	
curvy	 3	 creative	 1	
custom	 10	 crowded	 2	
d'sign	 1	 cuisine	 6	
dance	 2	 culture	 8	
dashing	 4	 curve	 1	
dead	 1	 curved	 1	
decoration	 3	 custom	 9	
decorative	 1	 daily	 1	
dedication	 1	 dance	 17	
delicate	 1	 dayak	 1	
designer	 1	 death	 1	
detail	 1	 decorative	 1	
developing	 12	 delicate	 3	
difficult	 1	 detail	 4	
dip	 1	 different	 6	
dwelling	 1	 difficult	 1	
dynamic	 1	 diverse	 36	
East	 1	 east	 2	
easy	 1	 eat	 2	
economical	 1	 eating	with	hand	 1	
efficient	 1	 elegant	 2	
elite	 1	 enchanting	 1	
Elizabeth	 1	 ethic	 2	
enthusiast	 1	 ethnic	 9	
ergonomic	 2	 ethnicity	 9	
ethnic	 9	 exotic	 4	
ethnic	history	 1	 experience	 1	
ethnicity	 1	 exploration	 1	
exotic	 1	 fabric	 2	
expensive	 1	 family	 2	
fabric	 3	 family	values	 1	
festive	 2	 farmer	 1	
figure	 1	 festive	 2	
firm	 1	 fight	 1	
flow	 1	 firm	 2	
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flower	 1	 forgotten	 1	
food	products	 1	 fragrant	 1	
frontier	 1	 friendly	 14	
full	 1	 fun	 2	
furniture	 4	 funny	 1	
fusion	 1	 gamelan	 1	
futuristic	 2	 garuda	 1	
Gadang	house	 2	 geographic	 1	
Garuda	 1	 gerabah	 1	
geographic	 1	 good	 1	
godliness	 3	 gorgeous	 1	
good	 4	 graceful	 2	
grounded	 1	 gradually	 2	
habit	 2	 great-grandparents	 1	
happiness	 1	 greeting	 1	
Hindu	 2	 handsome	 1	
history	 2	 heirloom	 1	
human	 1	 hereditary	 1	
hut	 1	 heresy	 1	
ID	magazine	 1	 heritage	 4	
identical	 1	 history	 1	
identity	 1	 homecoming	 1	
Indonesia	 2	 hot	 1	
industrial	 1	 independent	 2	
innovation	 2	 ingrained	 1	
innovative	 1	 inherited	 1	
inspiration	 3	 islam	 1	
irony	 1	 island	 3	
ivan	gunawan	 1	 Jawa	 2	
jar	 2	 jungle	 3	
Jawa	 1	 kebaya	 3	
Jepara	 1	 kecak	 1	
joglo	 1	 kerupuk	 1	
joint	 1	 kind	 1	
jungle	 1	 komodo	 1	
kebaya	 1	 lake	 1	
keris	 3	 language	 6	
left	behind	 1	 leather	 1	
life	 1	 lebaran	 1	
limited	 1	 lengthy	 1	
local	culture	 3	 less	recognition	 1	
locality	 1	 life	 2	
logo	 1	 literature	 1	
low	 1	 livelihood	 1	
machete	 2	 local	 1	
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magnificent	 2	 love	of	country	 1	
material	 1	 lovely	 2	
meaningful	 5	 maybe	 1	
measured	 1	 meaningful	 3	
merge	 1	 melayu	 1	
Minang	 1	 Minang	 1	
minimalist	 3	 monarchy	 1	
modern	 3	 mudik	 1	
Monas	 2	 music	 2	
monument	 2	 musical	instrument	 1	
moslem	 1	 mystical	 1	
motif	 1	 mythical	 1	
nationalist	 1	 nasi	padang	 1	
native	 1	 nation	 1	
natural	 10	 national	 1	
natural	fiber	 1	 natural	 3	
natural	resources	 1	 natural	preservation	 1	
nature	 1	 nature	 1	
neat	 1	 netherland	 1	
net	TV	 1	 Ngaben	 1	
night	 1	 nice	 1	
norms	 1	 no	 1	
old	 1	 nusantara	 1	
opportunity	 1	 nyepi	 1	
orderly	 1	 old	 1	
oriental	 1	 ondel-ondel	 2	
origin	 1	 orangutan	 1	
ornament	 2	 oriental	 1	
painting	 1	 original	 2	
palace	 1	 pancasila	 1	
Pancasila	 1	 parade	 1	
particular	 4	 particular	 4	
particularity	 1	 particularity	 1	
pattern	 10	 patient	 1	
patterned	 1	 pattern	 1	
peaceful	 1	 peaceful	 3	
philosophy	 1	 pecel	 1	
piercing	 1	 peci	 1	
plenty	 4	 pepes	 1	
pop	 1	 pleasing	 2	
potential	 1	 plenty	 13	
presidency	 1	 polite	 4	
pretty	 1	 politeness	 1	
product	 1	 pretty	 11	
progressive	 2	 primitive	 1	
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pure	 1	 race	 3	
quality	 1	 Randai	 1	
rattan	 8	 rare	 1	
red	 1	 red	white	 1	
red	white	 2	 religion	 3	
repetition	 1	 rendang	 2	
rich	 2	 reog	 2	
rising	 1	 respect	 2	
robot	dancer	 1	 rich	 4	
sarong	 1	 rigid	 1	
scant	 1	 sacred	 3	
shape	 1	 sand	 1	
shoes	 1	 sarong	 1	
society	 1	 sate	 1	
Soekarno	 1	 scary	 1	
songket	 2	 sea	 1	
stage	 1	 selametan	 1	
statue	 2	 sequins	 1	
steady	 1	 sharing	 1	
stilted	house	 1	 simple	 1	
story	 1	 site	 1	
strong	 1	 smart	 1	
supernatural	 1	 smile	 2	
symbol	 2	 song	 2	
taste	 1	 soto	padang	 1	
tenun	 6	 spices	 1	
textile	 2	 stolen	 1	
thick	 5	 street	vendor	 1	
thick	culture	 1	 Sulawesi	 1	
Tomkins	 1	 Sunda	 1	
tradition	 7	 Sunda	 1	
traditional	 17	 sunda	 1	
traditional	house	 7	 sweet	 1	
traditional	weapon	 1	 tardiness	 1	
tray	 1	 tenun	 3	
tribal	 1	 thick	 2	
troublesome	 1	 togetherness	 1	
two	dimensional	 1	 tolerance	 1	
unappreciated	 5	 tourism	 1	
underestimated	 1	 tradition	 8	
unexposed	 1	 traditional	 15	
unique	 15	 traditional	costume	 2	
unknown	 1	 traditional	house	 5	
unoriginal	 1	 traditional	language	 1	
unsophisticated	 1	 traditional	weapon	 1	
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usefulness	 1	 tranquil	 1	
values	 1	 troublesome	 3	
variety	 2	 typical	 2	
visual	 1	 ulos	 1	
warm	 2	 unique	 29	
weaving	 5	 united	 4	
West	 1	 values	 1	
wood	 8	 vast	 4	
wood	fabric	 1	 vibrant	 1	
yellow	 1	 vision	 1	
different	 1	 warm	 5	
diverse	 1	 warm	color	 1	
exploration	 1	 water	 1	
different	 2	 wayang	 6	
diverse	 11	 weak	 1	
		 		 wealth	 1	
		 		 weaving	 2	
		 		 weird	 1	
		 		 wood	 3	
		 		 writing	 1	
		 		 yes	 1	
		 		 zamrud	khatulistiwa	 1			
1.2.	Classification	of	words	
ind	design	 ind	culture	
adjective	 noun	 verb	 adverb	 adjective	 noun	 verb	 adverb	
aesthetic	
advertise
ment	 complex	
backwa
rd	 ancient	 accent	 adhere	 clear	
ancient	 ancestor	 copy	 cheap	 attractive	 accessories	 cheating	 		
attractive	 angklung	 craft	 easy	 beautiful	 acculturation	 dance	 		
authentic	 angkot	 culture	 full	 black	 adressing	 detail	 		
beautiful	 animal	 dance	 low	 bright	 ancestor	 eat	 		
biological	 animism	 detail	 orderly	 brown	 Angklung	
eating	
with	hand	 		
bold	 artifact	 dip	 		 calm	 animism	 experience	 		
bright	 Asia	 flow	 		 clear	 area	 fight	 		
brown	 bamboo	 merge	 		 colourful	 art	 forgotten	 		
cheap	 Bandung	 weaving	 		
comfortab
le	 Asia	 inherited	 		
circular	 batik	 		 		 complex	 asset	 respect	 		
colourful	 behavior	 		 		
controvers
ial	 assimilation	 sharing	 		
comfortable	 boat	 		 		 cool	 attitude	 stolen	 		
competitive	 brick	 		 		 creative	 Bali	 weaving	 		
complex	 brilliant	 		 		 crowded	 bamboo	 		 		
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idea	
contemporar
y	 brown	 		 		 curved	 barong	 		 		
creative	
candi/te
mple	 		 		 daily	 batik	 		 		
cultural	 canting	 		 		 decorative	 beach	 		 		
cultured	 carving	 		 		 delicate	 behavior	 		 		
curvy	 caste	 		 		 different	
bhinneka	
tunggal	ika	 		 		
dashing	 ceramics	 		 		 difficult	 black	 		 		
dead	 chair	 		 		 diverse	 candi/temple	 		 		
decorative	 circular	 		 		 elegant	 carving	 		 		
delicate	
civilizatio
n	 		 		
enchantin
g	 ceremony	 		 		
developing	 complex	 		 		 ethnic	 charm	 		 		
difficult	 copy	 		 		 exotic	 clothes	 		 		
dynamic	 costume	 		 		 festive	 colour	 		 		
easy	 craft	 		 		 firm	 conference	 		 		
economical	 craftsmen	 		 		 fragrant	 cooperation	 		 		
efficient	 criterion	 		 		 friendly	 corruption	 		 		
elite	 culture	 		 		 funny	
corrupton	
colluison	
nepotism	 		 		
ergonomic	 custom	 		 		
geographi
c	 country	 		 		
ethnic	 d'sign	 		 		 good	 courtesy	 		 		
exotic	 dance	 		 		 gorgeous	 cuisine	 		 		
expensive	 dead	 		 		 graceful	 culture	 		 		
festive	
decoratio
n	 		 		 gradually	 curve	 		 		
firm	
dedicatio
n	 		 		 handsome	 custom	 		 		
full	 delicate	 		 		 hereditary	 dance	 		 		
fusion	 designer	 		 		 heritage	 dayak	 		 		
geographic	 detail	 		 		 hot	 death	 		 		
godliness	 dip	 		 		
independe
nt	 east	 		 		
good	 dwelling	 		 		 ingrained	 ethnicity	 		 		
grounded	 dynamic	 		 		 kind	 experience	 		 		
identical	 East	 		 		 lengthy	 exploration	 		 		
innovative	 elite	 		 		
less	
recognitio
n	 fabric	 		 		
limited	 Elizabeth	 		 		 local	 family	 		 		
low	
enthusias
t	 		 		 lovely	 family	values	 		 		
magnificent	 ethnicity	 		 		
meaningfu
l	 farmer	 		 		
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meaningful	 fabric	 		 		 mystical	 fight	 		 		
measured	 figure	 		 		 mythical	 fun	 		 		
minimalist	 flower	 		 		 national	 gamelan	 		 		
modern	
food	
products	 		 		 natural	 garuda	 		 		
native	 frontier	 		 		 nice	 gerabah	 		 		
natural	 furniture	 		 		 old	
great-
grandparents	 		 		
neat	 fusion	 		 		 oriental	 greeting	 		 		
old	
Gadang	
house	 		 		 original	 heirloom	 		 		
orderly	 Garuda	 		 		 particular	 heresy	 		 		
oriental	 habit	 		 		
particulari
ty	 heritage	 		 		
particular	 happiness	 		 		 patient	 history	 		 		
particularity	 Hindu	 		 		 peaceful	 homecoming	 		 		
peaceful	 history	 		 		 pleasing	 islam	 		 		
plenty	 human	 		 		 plenty	 island	 		 		
potential	 hut	 		 		 polite	 Jawa	 		 		
pretty	
ID	
magazine	 		 		 pretty	 jungle	 		 		
progressive	 identity	 		 		 primitive	 kebaya	 		 		
pure	 Indonesia	 		 		 rare	 kecak	 		 		
quality	
innovatio
n	 		 		 rich	 kerupuk	 		 		
rich	
inspiratio
n	 		 		 rigid	 komodo	 		 		
rising	 irony	 		 		 sacred	 lake	 		 		
scant	
ivan	
gunawan	 		 		 scary	 language	 		 		
steady	 jar	 		 		 simple	 leather	 		 		
strong	 Jawa	 		 		 smart	 lebaran	 		 		
supernatural	 Jepara	 		 		 sweet	 life	 		 		
thick	 joglo	 		 		 thick	 literature	 		 		
thick	culture	 joint	 		 		 traditional	 livelihood	 		 		
traditional	 jungle	 		 		 tranquil	
love	of	
country	 		 		
tribal	 kebaya	 		 		
troubleso
me	 melayu	 		 		
troublesome	 keris	 		 		 typical	 Minang	 		 		
two	
dimensional	 life	 		 		 unique	 monarchy	 		 		
unappreciate
d	
local	
culture	 		 		 united	 music	 		 		
underestimat
ed	 locality	 		 		 vast	
musical	
instrument	 		 		
unexposed	 logo	 		 		 vibrant	 nasi	padang	 		 		
unique	 low	 		 		 warm	 nation	 		 		
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unknown	 machete	 		 		 weak	
natural	
preservation	 		 		
unoriginal	 material	 		 		 weird	 nature	 		 		
unsophisticat
ed	 Minang	 		 		 		 netherland	 		 		
useful	 Monas	 		 		 		 Ngaben	 		 		
visual	
monume
nt	 		 		 		 nusantara	 		 		
warm	 moslem	 		 		 		 nyepi	 		 		
yellow	 motif	 		 		 		 ondel-ondel	 		 		
different	
nationalis
t	 		 		 		 orangutan	 		 		
diverse	
natural	
fiber	 		 		 		 pancasila	 		 		
		
natural	
resources	 		 		 		 parade	 		 		
		 nature	 		 		 		 pattern	 		 		
		 net	TV	 		 		 		 pecel	 		 		
		 night	 		 		 		 peci	 		 		
		 norms	 		 		 		 pepes	 		 		
		
opportuni
ty	 		 		 		 politeness	 		 		
		 origin	 		 		 		 race	 		 		
		 ornament	 		 		 		 Randai	 		 		
		 painting	 		 		 		 red	white	 		 		
		 palace	 		 		 		 religion	 		 		
		 pattern	 		 		 		 rendang	 		 		
		 patterned	 		 		 		 reog	 		 		
		
philosoph
y	 		 		 		 respect	 		 		
		 piercing	 		 		 		 sand	 		 		
		 pop	 		 		 		 sarong	 		 		
		
presidenc
y	 		 		 		 sate	 		 		
		 product	 		 		 		 sea	 		 		
		 rattan	 		 		 		 selametan	 		 		
		 red	 		 		 		 sequins	 		 		
		 red	white	 		 		 		 site	 		 		
		 repetition	 		 		 		 smile	 		 		
		
robot	
dancer	 		 		 		 song	 		 		
		 sarong	 		 		 		 soto	padang	 		 		
		 shape	 		 		 		 spices	 		 		
		 shoes	 		 		 		 Sulawesi	 		 		
		 society	 		 		 		 Sunda	 		 		
		 Soekarno	 		 		 		 Sunda	 		 		
		 songket	 		 		 		 sunda	 		 		
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		 stage	 		 		 		 tardiness	 		 		
		 statue	 		 		 		 tenun	 		 		
		
stilted	
house	 		 		 		 togetherness	 		 		
		 story	 		 		 		 tolerance	 		 		
		 symbol	 		 		 		 tourism	 		 		
		 taste	 		 		 		 tradition	 		 		
		 tenun	 		 		 		
traditional	
costume	 		 		
		 textile	 		 		 		
traditional	
house	 		 		
		 Tomkins	 		 		 		
traditional	
language	 		 		
		 tradition	 		 		 		
traditional	
weapon	 		 		
		
traditiona
l	house	 		 		 		 ulos	 		 		
		
traditiona
l	weapon	 		 		 		 values	 		 		
		 tray	 		 		 		 vision	 		 		
		 values	 		 		 		 warm	color	 		 		
		 variety	 		 		 		 water	 		 		
		 weaving	 		 		 		 wayang	 		 		
		 West	 		 		 		 wealth	 		 		
		 wood	 		 		 		 weaving	 		 		
		
wood	
fabric	 		 		 		 wood	 		 		
		 yellow	 		 		 		 writing	 		 		
		
exploratio
n	 		 		 		
zamrud	
khatulistiwa	 		 							
Categorization of adjectives in word association experiment.	
not repeated ID repeated in two groups not repeated IC 
aesthetic ancient black 
authentic attractive calm 
biological beautiful clear 
bold bright controversial 
cheap brown cool 
circular colourful crowded 
competitive comfortable daily 
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contemporary complex elegant 
dashing creative enchanting 
developing curved fragrant 
dynamic decorative friendly 
easy delicate funny 
economical different gorgeous 
efficient difficult graceful 
elite diverse gradually 
ergonomic ethnic handsome 
expensive exotic hereditary 
full festive heritage 
fusion firm hot 
godliness geographic independent 
grounded good ingrained 
identical local kind 
innovative meaningful lengthy 
limited national less recognition 
low natural lovely 
magnificent old mystical 
measured oriental mythical 
minimalist particular nice 
modern particularity original 
native peaceful patient 
neat plenty pleasing 
orderly pretty polite 
potential rich primitive 
progressive thick rare 
pure traditional rigid 
quality troublesome sacred 
rising unique scary 
scant warm simple 
steady 
 
smart 
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strong 
 
sweet 
supernatural 
 
tranquil 
thick culture 
 
typical 
tribal 
 
united 
two dimensional 
 
vast 
unappreciated 
 
vibrant 
underestimated 
 
weak 
unexposed 
 
weird 
unknown 
  unoriginal 
  unsophisticated 
  useful 
  visual 
  yellow 
  																													
APPENDIX 2 
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2.1. Statistical analysis of chair material experiment 	
Descriptive statistics of the data showed that rattan has the highest mean among other 
materials. The result suggests that the respondents in majority prefer rattan as the best 
material for chair. Further test was conducted to know whether there is significant 
difference between the materials. For this purpose, an ANOVA test was conducted. 
The ANOVA test result suggests that there is significant difference, showed by the F 
value of 32,207 and p<0,05. Furthermore, post hoc test was conducted to determine 
the difference between groups of each	material.  	
ANOVA 
penilaian   
 Sum of Squares df Mean Square F Sig. 
Between Groups 117.202 4 29.301 32.207 .000 
Within Groups 782.393 860 .910   
Total 899.595 864    		
Multiple Comparisons 
Dependent Variable:   penilaian   
Tukey HSD   
(I) group (J) group 
Mean 
Difference (I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
Wood Plastic .659* .103 .000 .38 .94 
Metal .416* .103 .001 .14 .70 
Bamboo .289* .103 .040 .01 .57 
Rattan -.410* .103 .001 -.69 -.13 
Plastic Wood -.659* .103 .000 -.94 -.38 
Metal -.243 .103 .125 -.52 .04 
Bamboo -.370* .103 .003 -.65 -.09 
Rattan -1.069* .103 .000 -1.35 -.79 
Metal Wood -.416* .103 .001 -.70 -.14 
Plastic .243 .103 .125 -.04 .52 
Bamboo -.127 .103 .728 -.41 .15 
Rattan -.827* .103 .000 -1.11 -.55 
Bamboo Wood -.289* .103 .040 -.57 -.01 
Plastic .370* .103 .003 .09 .65 
Metal .127 .103 .728 -.15 .41 
Rattan -.699* .103 .000 -.98 -.42 
Rattan Wood .410* .103 .001 .13 .69 
Plastic 1.069* .103 .000 .79 1.35 
Metal .827* .103 .000 .55 1.11 
Bamboo .699* .103 .000 .42 .98 
*. The mean difference is significant at the 0.05 level. 	The	 post	 hoc	 test	 of	 multiple	 comparisons	 showed	 that	 there	 are	 significant	differences	between	materials.		In	fact	there	are	significant	differences	on	almost	
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all	comparisons	except	for	comparisons	of	plastic	&	metal,	and	bamboo	&	metal	which	 had	 the	 p	 value	 >	 0.05.	 The	 result	 suggests	 that	 the	 respondents	 have	rather	strong	opinion	of	the	comparisons.		
	
From the ranking of means, it could be observed that the respondents consider rattan 
as best materials for a chair (mean=3,80), followed by wood(3,39) as the second best 
material for chair., bamboo (mean=3,10), metal (mean=2,98), and 
plastic(mean=2,73).  	
	
Since based on mean calculation rattan considered as best material for a chair, the 
mean difference of rattan compared to each other material was observed. The highest 
mean difference evident in the comparison of rattan and plastic, where rattan has 
1,069 higher mean value compared to plastic. On the other hand, the lowest mean 
difference evident in the mean comparison between rattan and wood, where rattan has 
0,410 higher mean value compared to wood. 		
3,80	 3,39	 3,10	 2,98	 2,73	
0,00	1,00	
2,00	3,00	
4,00	
Rotan	 Kayu	 Bambu	 Metal	 Plastik	
Mean	
0,410	
0,699	 0,827	
1,069	
0,000	0,200	
0,400	0,600	
0,800	1,000	
1,200	
Kayu	 Bambu	 Metal	 Plastik	Rotan	
Difference	
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	2.2.	Statistical analysis of chair material experiment 	
In this experiment, ten pairs of material combination are tested to know which 
combination is the best combination for a chair according to the respondents.  	
Descriptives 
 
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence Interval 
for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
Wood & 
Plastic 173 2.93 .886 .067 2.80 3.06 1 5 
Wood & 
Metal 173 3.10 .903 .069 2.97 3.24 1 5 
Wood & 
Bamboo 173 3.31 .880 .067 3.18 3.44 1 5 
Wood & 
Rattan 173 3.49 .860 .065 3.36 3.62 1 5 
Plastic & 
Metal 173 2.86 .904 .069 2.73 3.00 1 5 
Plastic & 
Bamboo 173 2.71 .821 .062 2.58 2.83 1 5 
Plastic & 
Rattan 173 2.71 .945 .072 2.57 2.85 1 5 
Metal & 
Bamboo 173 2.76 .752 .057 2.65 2.88 2 5 
Metal & 
Rattan 173 2.84 .874 .066 2.71 2.97 1 5 
Bamboo & 
Rattan 173 3.41 .921 .070 3.27 3.55 1 5 
Total 1730 3.01 .918 .022 2.97 3.06 1 5 	
Descriptive statistics of the data showed that the combination of rattan and wood has 
the highest mean among other material combinations. The result suggests that the 
respondents in majority consider the combination of rattan and wood as the best 
material combination for chair. Further test was conducted to know whether there is 
significant difference between the materials.  	
ANOVA 
 
 Sum of Squares df Mean Square F Sig. 
Between Groups 137.246 9 15.250 19.864 .000 
Within Groups 1320.474 1720 .768   
Total 1457.720 1729    		
ANOVA test was conducted to determine whether there are mean differences between 
groups and within groups. The ANOVA test result suggests that there is difference in 
at least one group. This was suggested by the F value of 19,864 and p value< 0,05. 
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However, further test (post-hoc) is needed to know further the differences among the 
groups. 
 
Multiple Comparisons 
Dependent Variable:   value 
Tukey HSD   
(I) combination (J) combination 
Mean Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence Interval 
Lower 
Bound 
Upper 
Bound 
Wood and plastic Wood and metal -.173 .094 .709 -.47 .13 
Wood and 
bamboo -.382
* .094 .002 -.68 -.08 
Wood and rattan -.561* .094 .000 -.86 -.26 
Plastic and metal .069 .094 .999 -.23 .37 
Plastic and 
bamboo .225 .094 .331 -.07 .52 
Plastic and rattan .220 .094 .369 -.08 .52 
Metal and 
bamboo .168 .094 .748 -.13 .47 
Metal and rattan .092 .094 .993 -.21 .39 
Bamboo and 
rattan -.480
* .094 .000 -.78 -.18 
Wood and metal Wood and plastic .173 .094 .709 -.13 .47 
Wood and 
bamboo -.208 .094 .451 -.51 .09 
Wood and rattan -.387* .094 .002 -.69 -.09 
Plastic and rattan .243 .094 .229 -.06 .54 
Plastic and 
bamboo .399
* .094 .001 .10 .70 
Plastic and rattan .393* .094 .001 .09 .69 
Metal and 
bamboo .341
* .094 .011 .04 .64 
Metal and rattan .266 .094 .130 -.03 .56 
Bamboo and 
rattan -.306
* .094 .039 -.60 -.01 
Wood and 
bamboo 
Wood and plastic .382* .094 .002 .08 .68 
Wood and metal .208 .094 .451 -.09 .51 
Wood and rattan -.179 .094 .668 -.48 .12 
Plastic and metal .451* .094 .000 .15 .75 
Plastic and 
bamboo .607
* .094 .000 .31 .91 
Plastic and rattan .601* .094 .000 .30 .90 
Metal and 
bamboo .549
* .094 .000 .25 .85 
Metal and rattan .474* .094 .000 .18 .77 
Bamboo and 
rattan -.098 .094 .990 -.40 .20 
Wood and rattan Wood and plastic .561* .094 .000 .26 .86 
Wood and metal .387* .094 .002 .09 .69 
Wood and 
bamboo .179 .094 .668 -.12 .48 
Plastic and metal .630* .094 .000 .33 .93 
Plastic and 
bamboo .786
* .094 .000 .49 1.08 
Plastic and rattan .780* .094 .000 .48 1.08 
Metal and 
bamboo .728
* .094 .000 .43 1.03 
Metal and rattan .653* .094 .000 .35 .95 
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Bamboo and 
rattan .081 .094 .998 -.22 .38 
Plastic and metal Wood and plastic -.069 .094 .999 -.37 .23 
Wood and metal -.243 .094 .229 -.54 .06 
Wood and 
bamboo -.451
* .094 .000 -.75 -.15 
Wood and rattan -.630* .094 .000 -.93 -.33 
Plastic and 
bamboo .156 .094 .820 -.14 .45 
Plastic and rattan .150 .094 .851 -.15 .45 
Metal and 
bamboo .098 .094 .990 -.20 .40 
Metal and rattan .023 .094 1.000 -.28 .32 
Bamboo and 
rattan -.549
* .094 .000 -.85 -.25 
Plastic and 
bamboo 
Wood and plastic -.225 .094 .331 -.52 .07 
Wood and metal -.399* .094 .001 -.70 -.10 
Wood and 
bamboo -.607
* .094 .000 -.91 -.31 
Wood and rattan -.786* .094 .000 -1.08 -.49 
Plastic and metal -.156 .094 .820 -.45 .14 
Plastic and rattan -.006 .094 1.000 -.30 .29 
Metal and 
bamboo -.058 .094 1.000 -.36 .24 
Metal and rattan -.133 .094 .924 -.43 .17 
Bamboo and 
rattan -.705
* .094 .000 -1.00 -.41 
Plastic and rattan Wood and plastic -.220 .094 .369 -.52 .08 
Wood and metal -.393* .094 .001 -.69 -.09 
Wood and 
bamboo -.601
* .094 .000 -.90 -.30 
Wood and rattan -.780* .094 .000 -1.08 -.48 
Plastic and metal -.150 .094 .851 -.45 .15 
Plastic and 
bamboo .006 .094 1.000 -.29 .30 
Metal and 
bamboo -.052 .094 1.000 -.35 .25 
Metal and rattan -.127 .094 .942 -.43 .17 
Bamboo and 
rattan -.699
* .094 .000 -1.00 -.40 
Metal and 
bamboo 
Wood and plastic -.168 .094 .748 -.47 .13 
Wood and metal -.341* .094 .011 -.64 -.04 
Wood and 
bamboo -.549
* .094 .000 -.85 -.25 
Wood and rattan -.728* .094 .000 -1.03 -.43 
Plastic and metal -.098 .094 .990 -.40 .20 
Plastic and 
bamboo .058 .094 1.000 -.24 .36 
Plastic and rattan .052 .094 1.000 -.25 .35 
Metal and rattan -.075 .094 .999 -.37 .22 
Bamboo and 
rattan -.647
* .094 .000 -.95 -.35 
Metal and rattan Wood and plastic -.092 .094 .993 -.39 .21 
Wood and metal -.266 .094 .130 -.56 .03 
Wood and 
bamboo -.474
* .094 .000 -.77 -.18 
Wood and rattan -.653* .094 .000 -.95 -.35 
Plastic and metal -.023 .094 1.000 -.32 .28 
Plastic and 
bamboo .133 .094 .924 -.17 .43 
Plastic and rattan .127 .094 .942 -.17 .43 
Metal and 
bamboo .075 .094 .999 -.22 .37 
	 101	
Bamboo and 
rattan -.572
* .094 .000 -.87 -.27 
Bamboo and 
rattan 
Wood and plastic .480* .094 .000 .18 .78 
Wood and metal .306* .094 .039 .01 .60 
Wood and 
bamboo .098 .094 .990 -.20 .40 
Wood and rattan -.081 .094 .998 -.38 .22 
Plastic and metal .549* .094 .000 .25 .85 
Plastic and 
bamboo .705
* .094 .000 .41 1.00 
Plastic and rattan .699* .094 .000 .40 1.00 
Metal and 
bamboo .647
* .094 .000 .35 .95 
Metal and rattan .572* .094 .000 .27 .87 
*. The mean difference is significant at the 0.05 level. 	
The post hoc Tukey HSD showed the differences among material combination  
groups based on respondent’s perception. The post hoc test suggests the respondents 
have strong difference in perception regarding two groups of material combinations: 
combinations of natural materials and combinations of natural material and synthetic 
material.  The significant differences (p<0,05) are evident in comparison of two 
natural materials combination (wood and rattan) against all combinations of natural 
material and synthetic material, and two synthetic materials.  The mean difference of 
each comparison is positive (rattan and wood have higher mean compared to others), 
so the combination could be considered perceived best as chair material. The other 
two natural material combinations (wood and bamboo, and bamboo and rattan) also 
have significant differences (p<0,05) with combinations of natural and synthetic 
materials, and two synthetic materials except for combination of wood and metal.  
On the other hand, combination groups of plastic and bamboo, plastic and rattan, 
metal and bamboo, metal and rattan, plastic and metal, and wood and plastic do not 
have any significant differences (p>0,05), which suggest that the mean responses of 
the groups do not differ much. This finding suggests that the respondents’ perception 
of the groups is more or less similar, and the respondents do not have strong 
perception regarding the mentioned groups. In other words, the respondents do not 
have significant perception among different combinations of natural material and 
synthetic material. Similar trend also observed in combination groups of two natural 
materials (Combinations of wood and bamboo, bamboo and rattan, wood and rattan), 
which have no significant differences (p>0,05) among each other. In contrast, there 
are significant differences (p<0,05) in perception of combinations of two synthetic 
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materials (plastic and metal) compared to combination groups of two natural materials 
(wood and bamboo, wood and rattan, bamboo and rattan).  
 	
			
The graphic showed that the combination of wood and rattan have the highest mean, 
that suggests that the respondents perceive the combination of wood and rattan in a 
chair as the best material combination. On the other hand, the combination of plastic 
and bamboo perceived as the worst combination in a chair. The graphic also showed 
that three combinations of natural materials (wood and rattan, bamboo and rattan, and 
wood and rattan) held the highest mean. This suggests that the respondents perceived 
the combinations of two natural materials as better for a chair compared to 
combinations involving synthetic materials. 		
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Since rattan and wood combination perceived as the best material combination, 
comparison was made to each of material combinations. The chart suggests that the 
highest mean difference to wood and rattan is the combination of bamboo and plastic, 
while the lowest difference is the combination of bamboo and rattan. This result 
suggests that the perception difference is rather high on natural materials combination 
compared to natural material and synthetic material.  
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APPENDIX 3 
 
3.1. Regression analysis: relationship between parameters 
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Y = 36.173 + .507 * X; R^2 = .346
Regression Plot
1 27805.244 27805.244 86.222 <.0001
163 52565.059 322.485
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Y = 51.327 + .293 * X; R^2 = .139
Regression Plot
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Y = 71.913 - .07 * X; R^2 = .009
Regression Plot
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Y = 27.806 + .638 * X; R^2 = .566
Regression Plot
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Aesthetics vs. Affectiveness
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Uniqueness vs. Natural Image
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Y = 22.367 + .648 * X; R^2 = .431
Regression Plot
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The regression analysis of pairs of parameters suggests that the relationship between 
parameters is strong and positive, EXCEPT for Culture image parameter. The 
regression plots for Culture image x other parameter indicating no relationship except 
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for nature image. However, the regression line of culture image that suggests negative 
relationship could be indication of the problem in the stimuli selection. 
 
3.2. Frequency distribution of each parameter 	
		
	
		
The frequency distribution of each parameter suggests that the respondents inclined to 
rate the scores highly. Except for the Culture image paremeter, which the distribution 
of scores is more spread out, indicates divisive perception. This was supported by the 
result of ANOVA of chair stimuli.  Parameters Aesthetic, Uniqueness, Natural Image 
distributions suggests that the scores is high, thus indicate strong Indonesian cultural 
design characteristics. 
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